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INTRODUCTION 
 
Fungal infections are becoming very common in humans. There has been a 
significant increase in incidence of serious fungal infections in recent years. This 
increasing frequency can be attributed to factors such as use of chemotherapeutic 
agents, intra venous drug abuse, the advent of AIDS and some comorbid 
conditions like Diabetes. Fungal infections of the horny layer of the body surface 
are common in all countries of the world. The majority are caused by 
dermatophytic fungi. 
 
 Dermatophytosis is the most common type of cutaneous mycoses, caused 
by a group of keratinophilic filamentous fungi called dermatophytes. Because of 
their widespread involvement in large population and their global prevalence, they 
are considered as the most significant fungi. Although it does not cause mortality, 
it causes morbidity and poses a major public health problem especially in tropical 
countries like India due to hot and humid climate. 
 
 Dermatophytes infect only keratinized tissues such as the skin (Epidermis), 
nail and hair. This group comprises three genera based on clinical, morphological 
characteristics. All the three species use keratin as a nitrogen source. They are 
restricted to nonviable / cornified layer of skin, because most of these fungi are 
unable to grow at 37˚C.They colonize the outermost keratinized layer of skin, 
living tissue is not usually invaded. However, in the chronic conditions they may 
invade the deeper tissues. They are keratinophilic and keratinolytic fungi. So, they 
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can digest the keratin invitro by keratinases, utilizing it as a growth substrate and 
invades the keratinized tissues of the host in vivo. 
 
 During past two decades, the incidence of dermatophytic and other fungal 
infections has increased significantly. Dermatophytosis, have worldwide 
occurrence affecting 20-25%of the world’s population. They grow best in warm 
and humid environment and therefore more common in tropical and subtropical 
countries. They reach higher epidemic proportions in areas with high rate of 
humidity, dense population and poor hygienic conditions.  
 
              Epidemiological pattern of dermatophytosis varies significantly due to 
some factors such as change in migration pattern, growth in tourism and changes 
in socioeconomic conditions. So, it is difficult to establish the incidence and 
prevalence of the various dermatophyte infections in different parts of the world. 
There are limited number of studies have been done to describe the prevalence of 
dermatophytosis in India. 
 
               Dermatophytosis is very often confused with other skin disorders 
because of its various clinical presentations. Specific diagnosis of 
Dermatophytosis, by laboratory identification of dermatophytes, is very essential 
to plan specific antifungal therapy. Many antifungal drugs have been introduced 
in the treatment of the dermatophyte infections. The choice of treatment is based 
on factors such as site and extent of lesions, species involved, efficacy and safety 
profile of the drug. The topical antifungal drugs effective against the localised 
non-extensive lesions, while oral preparations used in nail infections and 
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extensive folliculitis. Reappearance of skin lesions has been reported with 
cessation of the therapy. 
 
 Further in the recent past there has been an onslaught of chronic and 
recurrent dermatophytosis in all parts of our country. Chronic and recurrent 
infections cause significant distress to the patients, socially, functionally and 
financially with loss of per capita income in people, especially belonging to lower 
socioeconomic background. The recurrence is mainly due to the emerging 
antifungal resistance among the dermatophytes which is attributed to the 
injudicious use of antifungals in the treatment of dermatophytosis. This may be 
attributed to the co-morbid conditions of the patients but the role of antifungal 
resistance in these chronic and recurrent infections cannot be disputed. Hence, 
Invitro antifungal susceptibility testing is essential to optimize the therapy by 
selection of an appropriate drugs and to detect the presence of antifungal 
resistance.  
 
  
Aim & objectives 
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AIMS & OBJECTIVES 
 
AIM 
1. To isolate and speciate Dermatophytes in patients with Superficial 
Mycoses. 
2. To determine the Antifungal Susceptibility patterns of Dermatophyte 
species. 
3. To analyse the clinical and epidemiological profile of Dermatophytosis. 
 
OBJECTIVES 
1. To study the distribution of dermatophytes among the various clinical types 
of dermatophytosis.  
2. To determine the resistance profile of dermatophytes against azoles. 
 
          
  
Review of Literature 
  
5 
 
 
REVIEW OF LITERATURE 
 
HISTORY 
            Mycology, the study of fungi came into existence through the findings of 
Agostino bassi in 1835 and the field of Medical Mycology has now completed 
more than one and half century (Mid 19th & 20th). It has now entered into the 21st 
century. In Italy Agostino bassi (10) established the fungus, was the cause of 
disease in silkworm. Bassi was rightly acknowledged the aetiology of animal 
disease and regarded as “Father of Mycology”. Based on his findings, he 
predicted that fungi could also cause human infections. 
 
            In 1837, Robert Remak first observed the filaments resembling moulds in 
scalp scrapings. He never published his findings. Later Johann Lucas Schoenleinii 
recognized these structures as moulds and concluded that the infection of scalp 
was a disease of plants. However, Remak succeeded in growing these moulds on 
apples and reproduce the lesions on his own forearm. These studies were the first 
instance of a human disease being attributed to microorganisms and opened the 
new field of Microbiology. 
 
            In 1845, Remak gave an accurate description of cultivated fungus from 
patient lesions, supported by drawing of the microscopic fungal elements and 
described it as “Achorion schoenleinii” in honour of his mentor and his initial 
recovery. 
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            Independently and unaware of the work of Remak and Schoenleinii, the 
real founder of Dermatomycology David Gruby published a paper in which he 
described the causative agent of favus both clinically and microscopically in the 
period of 1841 to 1844. He also described the Ectothrix and Endothrix type of hair 
of invasion by different moulds and named it as Microsporum audouinii and 
Herpes (Trichophyton) tonsurans respectively. 
 
            An Italian Dermatologist and physician Prof. Domenico Majocchi first 
described a variant of Tinea corporis called “Majocchi’s granuloma”. It is an 
uncommon infection of dermal and subcutaneous tissue by Dermatophytes. He 
named it as “Granuloma Tricofitico” in 1883 (10). 
 
            By 1910, French Dermatologist and Microbiologist Raymond Jacques 
Adrien Sabouraud began his studies on dermatophytes and published it in his 
classic volume “Les Teignes”. In which, He classified the dermatophytes into four 
genera based on clinical, cultural and microscopical observation such as, 
Achorion, Microsporum, Trichophyton and Epidermophyton. The medium that he 
was developed, which is universally used for primary of isolation of pathogenic 
and non-pathogenic fungi. Therefore, he was rightly been called “Father of 
Medical mycology” (10). 
 
            Rhoda Benham and co-workers began their scientific study in Medical 
Mycology in 1920.They simplified the identification of Dermatophytes and led to 
reduce the number of their species and varieties. 
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           By 1925, Baltimore physicist, Robert.W.Wood was invented Wood’s lamp, 
which was used in Dermatology practice for the detection of fungal infection of 
hair (10). In 1934, Chester Emmons modified the taxonomic scheme of Sabouraud 
and others. He established a new classification based on spore morphology and 
accessory structures. He eliminated the genus Achorion. He recognized only the 
three genera Microsporum, Epidermophyton and Trichophyton (10). 
 
           In 1959 Ajello, Dawson and Gentles discovered the teleomorphs of 
Trichophyton ajelloi using Hair bait technique of Vanbreuseghem. Griffic and 
Stockdale independently discovered the teleomorphs of Microsporum gypseum 
complex thereby proved Nannizia’s original observation of the sexual stage (10). 
 
In 1958, Gentles done an experimental work regarding oral therapy of 
Griseofulvin in guinea pigs. This Discovery revolutionized the therapeutic 
approach of Dermatophytosis (10). In 1980’s Azole derivatives were discovered, 
and they made significant impact in treatment of Dermatophytosis 
 
 
TAXONOMY AND CLASSIFICATION (10) 
 The Dermatophytes are Hyaline septate moulds that infect the keratinised 
tissues such as skin, hair and nails. More than Hundred species described, among 
these Forty-two species are considered valid. Less than half of these species are 
associated with Human diseases. These are divided into three main anamorphic 
genera depending on their morphological characteristics: 
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Trichophyton: 24 species 
              Microsporum: 16 species 
              Epidermophyton: 2 species 
 
Table 1 : Classification of Dermatophytes based on Ecology and Habitat 
Anthropophilic Zoophilic Geophilic 
T.mentagrophytes T.mentagrophytes T.ajelloi 
T.rubrum Var.mentagrophytes T.terrestre 
T.violaceum T.equinum M.amazonicum 
T.tonsurans M.canis M.cookei 
E.floccosum M.equinum M.fulvum 
T.schoenleinii T.simii M.gypseum 
T.soudanense T.verrucosum M.nanum 
T.megninii M.gallinae M.praecox 
T.concentricum M.persicolor E.stockdaleae 
M.audouinii   
M.ferrugineum   
 
 `The Trichophyton species usually infects skin, nails and hairs. 
Microsporum species infects skin and hair but not the nail. Epidermophyton 
species usually infect skin as well as nails but not hair. 
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Trichophyton species (73) 
                   The genus Trichophyton species produced a smooth walled 
microconidium as well as macroconidia. Macroconidia are mostly borne directly 
on the hyphae or by narrow pedicles. The walls of the macroconidia smooth and 
thin. Size of macroconidia ranging from 4 to 7µm wide and 20 to 50µm long. 
They may be few or absent in many species. Microconidia are globose, clavate or 
pyriform in shape. They are produced singly along the hyphae on short pedicles or 
en grappe. The different species are named below. 
 
 Trichophyton ajelloi, 
 Trichophyton concentricum, 
 Trichophyton equinum, 
 Trichophyton mentagrophytes var mentagrophytes, 
 Trichophyton mentagrophytes var interdigitale, 
Trichophyton rubrum downy strain, 
Trichophyton rubrum granular strain, 
Trichophyton schoenleinii, 
Trichophyton tonsurans, 
Trichophyton violaceum, 
Trichophyton verrucosum, 
Trichophyton soudanense. 
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Trichophyton mentagrophyte: 
Macroscopy:      
 T.mentagrophytes var mentagrophytes(Type I)- (Zoophilic) are flat, 
granular, creamy yellow to tan or reddish brown with a buff, yellow-brown, or 
reddish-brown reverse. 
 
           T.mentagrophytes var interdigitale(Type II)- (anthropophilic) are flat and 
downy with surface pigment cream to light yellow with white feathery fringes and 
light-yellow reverse. 
 
Microscopy: 
 Type I:  Macroconidia are more abundant which are clavate to cigar 
shaped, thin and smooth walled with 3 to 6 cells. Microconidia are usually 
abundant which are globose and unicellular. They are produced singly along the 
hyphae or short pedicles or en grappe.  
 
 Type II:  Macroconidia are sparse or absent. Microconidia are also sparse 
which are clavate or pyriform in shape. 
 
          Both types show chlamydoconidia, favic chandeliers, well developed spiral 
hyphae in clusters and racquet hyphae. Nodular hyphae are frequently found in 
Type II colonies. 
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Trichophyton rubrum: 
Macroscopy: 
 Type I: white downy to fluffy colonies. The reverse is yellow to blood red. 
 
 Type II: Surface pigment becomes tan, yellow or tinged with red and the 
texture is granular. The reverse pigment may be colourless, tan or yellow to 
brown but eventually a deep wine-red colour. 
 
Microscopy: 
 Type I: Macroconidia are sparse or absent. They are large, narrow and 
cylindrical with blunt distal ends and thin smooth parallel walls showing 3 to 
8cells.Microconidia are also sparse in this type. 
 
              Type II: Macroconidia and Microconidia are produced abundantly. 
Microconidia are thin clavate or tear drop forms arranged in singly or in small 
clusters. Chlamydoconidia, nodular bodies, pectinate hyphae and racquet hyphae 
are also seen. 
 
Trichophyton Schoenleinii 
Macroscopy:    
 Colonies are small and white to tan with a glabrous texture and 
heaped/folded topography. Reverse pigment may be colourless / light yellow. 
Colonies submerged into the surrounding agar. With aging, they become brittle 
and may crack/split the medium. 
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Microscopy 
 Characteristic features are the branched hyphae called ‘Favic Chandeliers’.  
Neither Macrocondia nor micro conidia are produced numerous 
Chlamydochonidia produced.  
 
Trichophyton tonsurans 
Macroscopy 
 Highly variable. Surface may flat and off white to yellow initially with a 
powdery texture. As the colony develops, radial group may appear, followed by 
fold and eventually a crateriform /cerebriform topography. Dense and velvety in 
texture. Reverse may be Yellow brown to reddish brown. Pigment usually 
diffuses into the surrounding medium. 
 
Microscopy 
 Macroconidia are rare, they are short and blunt irregular in form and 
moderately thick walled. It contains three to eight cells. Microconidia numerous 
variable in size and shaped. Tear drop/Club shaped but may be elongate/enlarge to 
round ‘BALLOON’ forms. Terminal and intercalary Chlamydoconidia are 
common. 
 
Trichophyton verrucosum 
Macroscopy 
 Small, heaped up button like colonies. Usually white and thin with 
glabrous texture. Reverse of the colony may be Colourless/Salmon coloured. 
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Microscopy 
 On enriched media with thiamine produces irregularly shaped, long, thin 
walled 3 to 4 celled Macroconidia. It tapers at the distal end. So that they have 
been called ‘RAT-TAIL CONIDIA’. Many sessile Microconidia are produced; 
They are clavate/ovoid to pyriform in shape. 
 
Trichophyton violaceum 
Macroscopy 
 Cultures are waxy, wrinkled, heaped and deep purplish red. Subcultures are 
downy and fail to develop the pigment. Reverse is lavender to purple. 
 
Microscopy 
 Distorted, twisted hyphae seen. Chains of Intercalary and terminal 
chalamydoconidia formed. Few Macroconidia and Microcondia formed on 
enriched medium. 
 
Epidermophyton floccosum 
Macroscopy 
 Initially lumpy and sparse and then folded in the centre and grooved 
radially becoming velvety. Surface is brownish yellow/Khaki with a yellow 
fringe. Reverse is yellow brown/yellow orange. 
 
Microscopy 
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 Macroconidia are numerous. They are thin smooth walled, 
snowshoe/paddle/club shaped with rounded ends. They contain 2 to 6 cells and 
are found in singly or in clusters. Microconidia not produced.  
 
Microsporum species 
Microsporum gypseum 
Macroscopy 
 Surface is flat and spreading and powdery to granular with an irregularly 
fringed border. Buff at first, then tan to cinnamon brown. Reverse is Tan to 
orange brown in colour. It produces sterile hyphae in the centre of colony. 
 
Microscopy 
 Macroconidia are numerous. Large, ellipsoid to cucumber shaped with 
rounded ends. They are symmetric rough and thin walled with two to six cells. 
Microconidia are Club shaped, sessile, fewer in number.  
 
Microsporum canis 
Macroscopy 
 Colony is first flat with radial grooves, white to yellow and cottony later it 
may become buff coloured with a feathery periphery. Cottony and become 
granular in texture. Reverse of the colony is bright yellow to brownish yellow. 
 
Microscopy 
 Macroconidia are abundant. They are large, spindle shaped often with an 
asymmetrical beaked apex. Outer walls are thick &echinulate, while inner septa 
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are thin with 6 to 15 cells. Microconidia are Few. They are borne singly along the 
hyphae. Clavate / pyriform in shape with smooth walls. 
 
Microsporum audouinii 
Macroscopy 
 Initially colony is white, flat and later it becomes rugose, dense and velvety 
with tan to light grey surface pigment. Reverse is beige to reddish brown. 
 
Microscopy 
 Macro and microconidia are rarely produced. Macroconidia are distorted 
and large. Thick walled with irregular cylindrical spindle shaped, divided into 
multiple cells by septa. Microconidia are clavate/ ovoid in shape. Borne on short 
pedicles along the hyphae. Terminal and intercalary vesicles seen. 
 
Microsporum nanum 
Macroscopy  
 Initially white to yellow and downy, later cream to deep tan. Colonies are 
flat with a rugose and spreading topography. 
 
Microscopy 
 Macroconidia are abundant, clavate, two celled with rough walls. 
Microconidia smooth walled, clavate to pyriform in shape. They are born sessile 
on hyphae. 
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ECOLOGY 
 Based on natural habitat and host preferences dermatophytes are classified 
into three groups. 
 
Anthropophilic species: 
 Exclusively infect humans. It is usually transmitted either directly through 
close human contact or fomites. 
 
Geophilic species: 
 Isolated from soil. Soil borne keratinaceous debris is a source of human 
infection as well as other animals. 
 
Zoophilic species: 
 They are inhabiting with domestic and wild animals rarely birds. Evolved 
from geophilic species. It can cause human infections. 
 
SOURCE OF INFECTION 
 Ringworm/ tinea is transmitted indirectly through desquamated epithelium 
and loose hairs. 
 
 Contaminated shaving instruments, hair brushes and hats are common 
method of transmitting Tinea capitis. 
 
 Contaminated floors of homes / public places are the major source of Tinea 
pedis. 
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 Tinea concentricum is transmitted from diseased mother to child soon after 
birth. 
 
 Humans are infected by zoophilic species by direct or indirect contact with 
domestic and wild animals. 
 
AGE DISTRIBUTION 
 Tinea capitis more common in children but rarely occur after puberty 
which is due to change in free fatty acids in sebum after puberty which inhibits 
the growth of dermatophytes. 
 
 In contrast, Tinea pedis is common in adolescents or young adults. The 
prevalence of Tinea pedis with onychomycosis is seen common in diabetic 
patients. 
 
BASIC BIOLOGY 
 Dermatophytes have predilection for dead keratinized tissue. Even though, 
the inflammatory responses to tinea commonly occur in dermis and Malpighian 
layer of epidermis. Growth of the fungus seen only in stratum corneum layer of 
epidermis, within and around the full keratinized hair shaft, nailbed and nail plate. 
 
 In these layers, fungus exist only in the form of mycelium and 
arthroconidia (No micro/macroconidia/specialized structure).so it is impossible to 
identify the species on direct microscopic examination of specimen. 
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INVASION 
 Natural infection is acquired by the adherence between the viable 
arthrospores or hyphae and keratinocytes (20). 
 
ADHERENCE 
 By overcoming many factors (UV light, Temperature, Moisture variation, 
competes with normal flora, Sphingosines and Fatty acid) (9) the arthroconidia/ 
hyphae adhere to the keratinized tissue. After 2hours of contact period, the 
germination and penetration of keratinocytes occur. 
 
 The germination and hyphal growth adherence occur radially in multiple 
directions (7,8). Some factors help in adherence of dermatophytes. Dermatophytic 
proteases could facilitate the efficient adherence. The carbohydrate specific 
adhesins expressed on the surface of microconidia of Trichophyton rubrum 
mediate the adherence to epithelial cells. Fibrillar projections have been observed 
in Trichophyton mentagrophytes adherence phase. It helps in establishing the 
large contact area between conidia and skin tissue (8).                 
 
PENETRATION 
 Dermatophytes secrete arsenal of proteases which helps in digestion of 
keratin network into amino acids or assimilable oligopeptides (8). These enzymes 
can act only after the reduction of disulphide bridges within compact protein 
network of keratinized tissue. It fully depends on sulphite efflux pump, which is 
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encoded by SSU1 gene (8). Sulphite excretion by this efflux pumps facilitate the 
sulfitolysis of proteins, make them accessible for proteases. 
 
 Once established the spores must germinate and penetrate the Stratum 
corneum at a faster rate than desquamation. This process also facilitated by 
multiple serine subtilisin and metallo endoproteases secreted by dermatophytes 
(8,6). 
 
VIRULENCE FACTORS 
 Dermatophytes produce a variety of virulence factors for infection that 
include both enzymes and non-enzymes. 
 
Enzymes: (21) 
 Dermatophytes produces a variety of protease that function at acidic pH. 
The protease that are classified following their active sites. 
 
Aspartic 
Cysteine 
Glutamic 
Metallo 
Serine 
Threonine proteases. 
In addition, protease can be divided into endo and exoprotease. 
Dermatophytes also produce lipase, cellulose and catalase enzyme. 
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Non-Enzymes 
 Cell wall mannan is another factor which suppresses the CMl (5). 
 Melanin/melanin like compounds of dermatophytes were also predicted to 
play a role in pathogenesis of dermatophytic disease. (Microsporum gypseum, 
Epidermophyton floccosum, Trichophyton mentagrophytes and Trichophyton 
rubrum) (21). 
 
IMMUNOLOGY 
         Dermatophytes initially colonise the dead keratinised layer-of stratum 
corneum, that leads to either mild or intense inflammatory reactions (25). Severity 
of infection also depends on the species and host immunity. Infection with 
zoophilic species produce more inflammatory reaction when compared to 
anthropophilic species. Anthropophilic species elicit more chronic, less 
circumscribed infections. Dermatophytes have two major class of antigens such as 
keratinises and glycopeptides. Polysaccharide portion of glycopeptides induce 
humoral mediated immune response whereas protein part of glycopeptide antigen 
stimulate cell mediated immune response (26).      
 
INNATE IMMUNITY    
 Beta glycan in the cell wall of dermatophytes activate the toll like receptors 
TLR2 and TLR. This in turn stimulates the production of TNF, IL-6, IL-10, IL-17 
and induces the adaptive immunity (27).   
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ADAPTIVE IMMUNITY  
 
Cell Mediated Immunity 
 Delayed type of hypersensitivity reaction which is a type of CMI provides 
protective response against dermatophytosis. CMI is very important defense 
mechanism to eliminate the infection from stratum corneum. 
 
 Several host factors help to limit the infection such as beta globulin, metal 
chelators, unsaturated transferrin, alpha 2 macroglobulin and ferritin (28,29) 
 
 Occurrence of Tinea capitis in adult is low due the presence of post 
pubertal, fungi static and fungicidal long chain saturated fatty acids (natural 
resistance of adult scalp). (30) 
 
 Because of the early exposure to dermatophytes or cross reactivity to other 
organisms, trichophyton skin test is positive in normal populations. The 
dermatophytes species vary among themselves in eliciting immune response. 
Trichophyton rubrum cell wall Mannans inhibit the lymphocytes lead to chronic 
or relapsing infections while Trichophyton verrucous causes long term resistance 
to reinfection. (10) 
 
Humoral Mediated Immunity: 
 The highest levels of antibodies are often found in patients with chronic 
dermatophytosis. Although the host develops variety of antibodies to 
dermatophyte infection, they apparently don’t help to eliminate the infection. (29) 
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CLINICAL MANIFESTATIONS (10) 
 The clinical manifestations of dermatophytosis are called Tinea/Ringworm. 
The term ‘tinea’ is derived from Latin word meaning worm or Moth. Variation in 
clinical presentation depends upon the species, the strain of the fungus concerned, 
the inoculum size, the site of the body affected and the immune status of the host. 
 
 It is a combination of direct tissue damage and the host immunity. 
Infection also enhanced in macerated skin as seen in Tinea Cruris and Tinea 
Pedis. (5) The lesion is localised in a circular pattern with features of erythema 
scaling and pruritis. It spread outward with healing at the centre like a worm is 
burrowing at the margins. (10) According to the site of body infected, the ring 
worm divided into different syndromes. 
 
 Tinea corporis 
 Tinea capitis 
 Tinea barbae 
 Tinea faciei 
 Tinea imbricata 
 Tinea gladiatorum 
 Tinea incognito 
 Tinea cruris 
 Tinea manuum 
 Tinea pedis 
 Onychomycosis 
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 Deep dermatophytosis 
 Id reaction. 
 
Tinea Corporis 
 Most common type of dermatophytosis in India (12,13).  
 Synonym: Tinea glabrosa/Tinea glabrata circinate. 
 It occurs due to the involvement of glabrous (non-hairy) skin of human 
body. The clinical features result from invasion and proliferation of fungi in the 
stratum corneum. Terminal hair may be invaded. It is a general term used for all 
dermatophyte infections of the skin except scalp, face, Groin, hands, feet and 
nails. 
 
Causative organism 
Most common are Tinea rubrum and zoophilic dermatophytes such as M. canis. 
Lesions 
 Single / Multiple, erythematous scaly annular lesions with sharply 
marginated plaques with raised border. 
 
Clinical Variant 
 Majocchi’s Granuloma is localized cutaneous dermatophyte infection of 
dermal and subcutaneous tissue. It appears in two main groups of patients. One 
with mild immunologic defect. In these patients no tendency to systemic 
dissemination. The other group with broader immunologic defects predisposing 
them systemic dissemination of organism. 
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 Atit shah and Amit Mistry (2015) found that Tinea corporis was the 
commonest dermatophytosis (25%) in Ahmadabad (14) and in Chennai (70.08%) 
by Kennedy Kumar and Anupma Jyoti Kindo. (15) 
 
Tinea capitis 
Infection of the hair shaft of scalp. 
 Most commonly seen in children. It can be caused by sharing of 
contaminated comb, clothing. (18) Infected hair appears dull and grey. The base of 
hair shaft as well as its follicle involved. Breakage of hair at follicular orifice, 
leads to patches of alopecia with black dots of broken hair. 
 
 The predominant species involved in Tinea capitis belongs to genus 
Trichophyton (Trichophyton tonsurans). Following are clinical types seen in 
Tinea capitis  
 
Non-inflammatory – Black clot seborrheic dermatitis like grey patch. 
Inflammatory – Kerion favus and agminate folliculitis. 
Anthropophilic species causes endemic and zoophilic causes sporadic infections 
(16) 
Kerion 
 Severe form of dermatophytosis with deep suppurative lesions on the scalp. 
It produces raised circumscribed boggy mass on scalp with multiple suppurating 
points. It is usually caused by zoophilic species like Trichophyton verrucosum and 
Trichophyton mentagrophytes.  
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Kerion celsi 
 Well defined painful edematous plaques with pustules and abscess. It is 
due to host inflammatory response against dermatophyte antigens. It is usually 
caused by Trichophyton verrucosum, Trichophyton mentagrophytes, 
Microsporum canis and Micrsporum gypseum. 
 
Favus (Tinea favosa) 
 Trichophyton schoenleinii causes cup like crusts and scutula along the 
infected hair follicle. It may lead to alopecia and scarring. 
 
Black dot 
 Trichophyton tonsurans and Trichophyton violaceum attack the hair shaft 
by endothrix type invasion. It leads to abundant sporulation inside the hair. It 
causes breakage of hair near the surface of scalp. It results in black dot appearance 
of scalp surface. 
 
Ectothrix infection 
 The hyphae form arthrospores outside the hair shaft. The cuticle of the hair 
remains intact. It is usually caused by Trichophyton mentagrophytes, 
Microsporum canis, Microsporum audouinii, Microsporum gypseum. 
 
Endothrix infection 
 The hyphae form arthrospores within the hair shaft leads to destruction of 
cuticle. The etiological agents are Trichophyton schoenleinii, Trichophyton 
tonsurans, Trichophyton violaceum, Trichophyton soudanense. 
26 
 
        In Southern India Tinea capitis cases were reviewed, among 357 isolates 
T.violaceum was most common (74%) followed by T.tonsurans(13%). (23) 
 
Tinea barbae (Barber’s itch/Tinea sycosis): 
 Ringworm infection of beard and moustache areas of face with invasion of 
coarse hair. It produces erythematous patches on face with scaling, fragile 
lustreless hair and tendency to develop folliculitis. 
 
Clinical types: 
 Deep type: Nodular thickenings and kerion like swellings which is caused 
by Trichophyton verrucosum, Trichophyton mentagrophytes. Superficial crusted 
type: Less inflamed pustular folliculitis which is caused by Trichophyton 
violaceum, Trichophyton rubrum. 
 
Tinea faciei 
             Infection of the skin that occurs on non-bearded region of the face. 
Etiological agents vary according to their geographic regions (Trichophyton 
rubrum, Trichophyton mentagrophytes var mentagrophytes, Trichophyton 
tonsurans and Microsporum canis). Patients present with history of 
photosensitivity. 
 
Tinea imbricata (Tokelau) 
 A variant of Tinea corporis caused by Trichophyton concentricum (strictly 
anthropophilic dermatophyte). It produces concentric and lamellar plaques of 
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scales which spread out peripherally. Most commonly seen in hairless skin but 
rarely involve nail, palms and sole. It is a chronic and highly relapsing disease. 
 
Tinea indecisiva (Tinea pseudoimbricata): 
 Concentric scaly rings (Rings within the ring /Double edged tinea 
appearance) simulating Tinea imbricate but caused by dermatophytes other than 
Trichophyton concentricum. Most commonly seen in abdominal wall. It may be 
seen after the use of corticosteroids also as Tinea incognito. 
 
Tinea gladiatorum: 
 An emerging infection in wrestlers. It occurs as the result of direct skin to 
skin contact. It affects the arms, trunk, head and neck. Trichophyton tonsurans is 
the commonest isolate. 
 
Tinea incognito (Tinea atypica) 
 In this type clinical appearance was modified by prior application of 
topical corticosteroids. In initial phase of treatment corticosteroids reduce the 
symptoms and signs thereby offer clinical improvement. So, the typical 
appearance is modified due to disturbance in clinical pattern. So, it is called Tinea 
atypica. 
 
Tinea cruris (Jock itch): 
 Infection of skin of groin area. It is mostly seen in men with an underlying 
predisposing factors such as long-term use of tight-fitting garments. It affects 
perineum, scrotum, perianal area, inner side of buttocks and intertriginous area. It 
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is caused by Trichophyton rubrum, Epidermophyton floccosum. Well defined 
border, with sharp margin erythematous scaly plaques which radiate from the 
groin down the inner border of the thigh. Patient often complaints of intense 
pruritis. (17) 
 
Tinea manuum: 
              Dermatophytic infection of skin of palmar aspect of hands. It causes 
diffuse hyperkeratosis of palms and finger. Common etiologic agents are 
Trichophyton rubrum, Trichophyton mentagrophytes, Epidermophyton 
floccosum. 
 
Tinea pedis (Athlete’s foot): 
 Dermatophytic infection of plantar aspect of foot, toes and interdigital web 
spaces. In toe webs scaling, fissuring, maceration and erythema may be associated 
with burning sensation. The small vesicles rupture and discharge thin fluid. It may 
prone for secondary bacterial infections. It is predisposed by warmth and moisture 
produced by shoes. Common etiologic agents are Trichophyton rubrum, 
Trichophyton mentagrophytes, Epidermophyton floccosum. Infection of sole may 
extend to sides of foot, so it is called “Moccasin/Sandal ringworm”. It is also 
called one hand-two feet syndrome. Tinea pedis divided into four types based on 
clinical presentation. 
 
 Interdigitalis: in this type there is a maceration, fissuring, scaling and 
erythema in between webspace of 4th and 5th toes. It is subdivided into simplex 
and complex variety. Simplex variety consists of fine scaling, erythema and 
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pruritus. Complex variety is the combination of fungal and bacterial infection. It 
consists of inflammation, hyperkeratosis, maceration, erosion, burning sensation 
and odour. 
 
 Hyperkeratotic: it consists of scaling and hyperkeratosis involving plantar 
and lateral surface of feet. 
 
 Ulcerative: It usually affecting soles. It associated with maceration, 
denudation of skin and oozing. 
 
 Vesicular: It consists of vesicles and blister formation. It occurs near instep 
and adjacent plantar surface. 
 
Tinea unguium: 
 Invasion of the nail plate by a dermatophyte is called as Tinea unguium. 
Infection of nail plate by non-dermatophyte fungi is called as onychomycosis. The 
latter one is often used as a general term for nail infection. 80% of fungal 
infection is caused by Trichophyton rubrum, Trichophyton mentagrophytes. 
Based on site of involvement and etiological agent onychomycosis divided into 
seven patterns. 
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Table 2 : Patterns of Onychomycosis based on affected site  
and etiological agent (20) 
 
Pattern of onychomycosis Fungi 
Distal and lateral subungual 
onychomycosis 
Trichophyton rubrum, Trichophyton 
mentagrophytes, Candida albicans, Fusarium 
spp, Neoscytalidium species 
Superficial onychomycosis 
(white/black) 
Transverse 
Patchy 
 
Trichophyton rubrum, Fusarium spp 
Trichophyton mentagrophytes, Trichophyton 
rubrum, Fusarium spp, Acremonium spp, 
Neoscytalidium species 
 
Proximal subungual 
onychomycosis 
Trichophyton rubrum, Fusarium spp 
 
Endonyx onychomycosis Trichophyton soudanense, Trichophyton violaceum 
Totally dystrophic 
onychomycosis 
Dermatophytes, Candida albicans, 
Neoscytalidium species 
Mixed onychomycosis 
DLSO plus SO 
SO plus DLSO 
SO plus PSO 
DLSO plus PSO 
 
Trichophyton rubrum 
Trichophyton rubrum, Fusarium spp 
Trichophyton rubrum, Fusarium spp 
Trichophyton rubrum 
 
Paronychia Candida spp, Fusarium spp Neoscytalidium species, 
 
 Distal and lateral subungual onychomycosis: Most common type. It usually 
begins as a discolouration and thickening of distal free edge of nail plate and 
lateral nail fold. Finally, it results in destruction of nail plate. It leads to separation 
of nail from nail bed. 
 
 Superficial onychomycosis: It commonly involves toe nail. In AIDS 
patients both finger and toe nail affected. White patches / transverse streaks 
involving only the nail surface. This condition is commonly caused by 
Trichophyton rubrum, Trichophyton interdigitale. 
31 
 
 
 Proximal subungual onychomycosis: Rare presentation involving the finger 
nail. Invasion of the nail plate from the posterior nail fold, appear as white nail 
with a thickened margin. It is caused by Trichophyton rubrum. It is commonly 
associated with immunosuppression. 
 
 Endonyx onychomycosis: invasion occurs from the top of nail surface, 
penetrates deeply into nail plate. Nail plate is scarred with pits and lamellar splits. 
It is caused by Trichophyton soudanense, Trichophyton violaceum. 
 
 Ravinder kaur et al (2008) reported that onychomycosis was more common 
in males in the age groups of 21-30 and 61-70 years and commonly isolated 
species were Trichophyton rubrum (46.67%), Trichophyton mentagrophytes 
(20%), Trichophyton tonsurans (4%) (22).  
 
DERMATOPHYTID REACTION: (10) 
 It is also known as Id reaction or autoeczematization due to sensitization to 
circulating fungal antigens. This is an acute local or generalised vesicular eruption 
developing away from a primary infection. It is usually follicular, lichenoid or 
papulosquamous. Most common type is vesicles seen on the hands and sides of 
the finger associated with tinea of the foot. (24)  
 
Collection & Transport of specimens: (10) 
 Dermatophytes are filamentous fungi. They undergo radial growth. After 
decontaminating the affected area, the specimens of infected skin, hair and nail 
collected in a sterile container or sterile black paper.  
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 In Tinea corporis, lesions are well defined. The centre of infected patch 
consists of older and poorly viable material. So, the skin sample is collected near 
the advancing edges of the lesions. If the lesions have any vesicles or bullae, the 
top of the vesicles or bullae clipped and included in the sample. 
 
 In Tinea capitis and Tinea barbae the basal root portion of the hair is taken 
for direct microscopy and culture. In “black dot” Tinea capitis the hair become 
fragile so it is not possible to collect the hair by plucking. A scalpel may be used 
to scrape scales and excavate small portions of the hair root. In suspected 
Microsporum infections, a wood’s lamp may be used to detect the heavily 
infected hairs. 
 
 In Tinea unguium the nail is sampled after light alcohol disinfection. 
Material is collected by scraping the debris from beneath the distal end of the nail 
with a scalpel and collecting samples from near the nail bed. 
 
Laboratory testing of specimen: (10) 
Direct microscopic examination:  
 Direct microscopic examination of keratinous material is very simple and 
reliable. 
 
Potassium Hydroxide (KOH) preparation:   
 KOH wet mounts are made by mixing small portion of clinical samples 
such as skin, hair, nail in 2-3 drops of 10% KOH. A cover slip placed over the 
KOH specimen and gently heated over a low flame hastens digestion of keratin. 
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The slides examined under light microscope, under 10x and 40x. The hyphae seen 
as branching septate hyaline mycelia, which frequently shows arthrospores 
formation. 20% KOH used for nail samples. In case the nails do not soften, the 
tube may be kept in an incubator at 37˚C for one hour. Hair sample should be 
examined as soon as possible after mounting. Ectothrix and endothrix types of 
infection are distinguished in wet mount by arrangement of arthrospores in 
relation to hair shaft. 
 
Modification of KOH mount: 
 KOH with dyes or blue-black ink selectively colours the hyphae making 
them more prominent. Addition of 5% glycerine to 25% of KOH to prevents 
desiccation.20% KOH dissolved in 40% DMSO helps in rapid penetration and 
maceration tissue without resorting to heating. 1% eosin may be added to KOH to 
stain the keratin. 
               
Calcofluor white stain: 
 Calcofluor is a fluorescent brightener. These dyes selectively bind to 
glycan, chitin and cellulose which are abundant in fungal cell wall. It fluoresces 
light blue colour when exposed to ultraviolet light (300 to 412nm). It is very 
useful when the clinical material is scanty. 
 
 Acridine orange:  
 A drop of 0.01% of acridine orange may be added to KOH and observed 
under fluorescent microscope. 
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Periodic Acid Schiff stain/ Gomori Methenamine silver stain: 
 Nail clippings stained with PAS or GMS stain is more rewarding compared 
to KOH mount. 
 
CULTURE: (10) 
 Irrespective of microscopic findings clinical specimens inoculated on 
fungal culture media. Sabouraud Dextrose Agar with antibiotics and 
cycloheximide is most commonly used medium which contains,  
Peptone 10gm 
Dextrose 40gm 
Agar 20gm 
Chloramphenicol 50mg 
Cycloheximide (Actidione) 500mg 
Gentamicin 20mg 
Distilled water 1000ml 
 
These antibiotics inhibit the normal skin bacterial flora and saprophytic fungi. 
 
OTHER CULTURE MEDIA: 
 Emmon’s modified SDA with antibiotics and cycloheximide to inhibit the 
growth of saprophytic fungi. 
 
Dermatophyte Test Medium: 
 Used for presumptive identification of dermatophytes. Most of the species 
produce alkaline metabolites by utilising protein in the medium. It will raise the 
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pH of the medium which changes the yellow colour of the medium to red colour. 
The clinical sample is inoculated onto the medium and incubated at 25˚C for 2 
weeks. The culture should be examined daily for change in colour of the medium. 
If there is no change up to 2 weeks the medium is discarded. 
 
Dermatophyte Identification Medium. 
Potato Dextrose Agar. 
Corn meal agar. 
Trichophyton agar (1-7). 
 
Identification:   
 Identification of cultures based on colony pigmentation, texture, growth 
rate and morphological structures such as microconidia, macroconidia, spiral 
hyphae and nodular organs, pectinate body and racquet hyphae. 
 
Physiological tests: (10) 
 The following tests used to identify and speciate the isolates which may 
show similar morphology to Trichophyton species.  
 
1.Special Nutritional Requirements:  
 Trichophyton agar (1-7) is used to differentiate the Trichophyton species. 
The method employs a casein agar base i.e., Vitamin free (T1) and to which 
various vitamins are added i.e., Inositol(T2), Thiamine+ Inositol(T3), 
Thiamine(T4), Nicotinic acid(T5). In addition, the series includes an ammonium 
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nitrate agar base(T6) to which histidine is added(T7). After inoculation tube is 
incubated at 25-30˚C for 2 weeks. The amount of growth is graded from 0-4+. 
 
2. Invitro hair perforation test:  
 This test is performed to differentiate T.mentagrophytes and T.rubrum as 
well as M.canis and M.equinum. T.mentagrophytes and M.canis can perforate 
normal human hair (less than 5 years of age) producing wedge shaped perforation. 
T.rubrum and M.equinum do not perforate. 
 
3.Urease production:  
 This test is performed on Christensen’s medium. T.mentagrophytes 
produce urease which hydrolyse the urea in medium turns the medium to bright 
pink and T.rubrum does not. Other urease producing Trichophyton are 
T.megninii, T.raubitschekii. 
 
4.Pigment production:  
 Most of the T.rubrum produce cherry red colour under the colony. PDA 
and CMA are used to induce pigment production. It is used to differentiate 
T.rubrum and T.mentagrophytes. 
 
5.Rice grain test:  
 This test is used to differentiate M.audouinii from M.canis and other 
dermatophytes. Except M.audouinii, all other species grow and sporulate on rice 
grains. 
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6.Hair bait technique:  
 This technique is performed to isolate geophilic species from soil. 
 
7.Temperature tolerance test:  
 Thermotolerance is a useful characteristic that can be used as an aid in the 
identification of severally medically important fungi. Most dermatophytes grow at 
25-30 ˚C. T.mentagrophytes, T.verrucosum, T.soudanense  grows at 37 ˚C. 
 
WOOD’S LAMP EXAMINATION: (10) 
 Source of long wave length ultraviolet light that can be used to detect 
fluorescence of infected hair. It is a screening method of Tinea capitis in children. 
Green fluorescence is present in Microsporum species and Trichophyton 
schoenleinii. Black dot variety doesn’t fluoresce. 
 
Immunodiagnosis:  
 The skin test with trichophytic antigen (Dermatophytic), which is a crude 
extract produces Delayed Hypersensitivity reaction in adults. The carbohydrate 
portion is related to an immediate response, whereas protein moiety is associated 
with immunity. Absence of these reaction leads to Chronic Dermatophytosis. 
Immunodiffusion tests are done to establish the diagnosis of dermatophytes. 
 
Animal pathogenicity:  
 Animal pathogenicity testing is useful for studying nature of lesions and 
immunity produced by the organism. These are not used for routine identification 
of Dermatophytes. Commonly used animals are Mouse, Guinea pig and Rat. Most 
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common pathogenicity test done on guinea pigs. The area to be inoculated with 
conidia and hyphal suspensions shaved and scarified. The isolates are inoculated 
(Microsporum canis, Microsporum gypseum, Trichophyton mentagrophytes) and 
lesions develop within a week and resolve after 3 to 4 weeks. 
 
Molecular Diagnosis: (10) 
 These methods used to assess their relatedness and classify taxonomic 
boundaries. The PCR- Fingerprinting helps to identify species of dermatophytes 
by utilizing as single primer simple repetitive oligonucleotide (GACA4). Chitin 
synthase1 (CHS1) gene analysis utilized for clearly differentiate clinically 
important dermatophyte species. 
 
Management: 
 Management of dermatophytosis includes counselling to the patient 
regarding general measures and be compliant to the treatment. 
 
General measures: 
 The patients are advised to take bath daily. 
 
 Tinea corporis and Tina cruris can be transmitted by fomites. So, the 
patients are advised to wear loose, cotton garments instead of wet, synthetic and 
tight garments. 
 
 The patients are advised to avoid of sharing bed linens, towels, combs and 
clothes. The prophylactic use of antifungal powder after bathing helps to reduce 
spread of infection among swimmers (73).  
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 The patient should be advised to remove waistband and wristband. 
Protective footwear should be worn when using public facilities, in order to 
prevent the occurrence of Tinea pedis or Onychomycosis. 
 
TREATMENT: 
Topical therapy: (16) 
 Topical therapy is satisfactory for most skin infections, but most nail, all 
hair infections and widespread dermatophytosis are best treated with oral drugs. 
 
Table 3 : Treatment of Tinea infections 
Disease pattern Treatment 
Tinea pedis 
      Interdigital 
 
 
 
      “Dry type” 
 
Topical: 
Terbinafine,Imidazoles(miconazole,econazole,clotrimazole 
etc.), Undecenoic acid, Tolnaftate. 
 
Oral: Terbinafine 250mg/ day for 2-4week; Itraconazole 
400mg/ day for one week per month; Fluconazole 200mg 
weekly for 4-8week 
Tinea corporis 
Small, well 
defined lesions 
 
Larger lesions 
 
Topical: 
Terbinafine,Imidazoles(miconazole,econazole,clotrimazole) 
 
Oral: Terbinafine 250mg/day for 2 weeks;Itraconazole 200mg 
/day for 1week; Fluconazole 250mg weekly for 2-4weeks 
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Tinea capitis Griseofulvin, 10-20mg/kg/day for minimum 6 weeks, 
Terbinafine:  
<20kg: 62.5mg/ day 
20-40kg: 125mg/ day 
>40kg: 250mg/ day 
Itraconazole,4-6mg/ kg pulsed dose weekly 
 
Onychomycosis 
  Fingernails 
 
 
 
  
Toe nails 
 
Fluconazole 3-8mg/kg pulsed dose weekly 
Terbinafine, 250mg daily for 6 weeks 
Itraconazole 400mg/day for 1 week each month, repeated for  
2-3months 
 
Fluconazole,200mg weekly for 8-16 weeks 
Terbinafine 250mg daily for 12weeks 
Itraconazole,400mg/day for 1week each month, repeated for  
2-4month 
Fluconazole, 200 mg weekly for 12-24week 
 
 
  
Materials & Methods 
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MATERIALS & METHODS 
 
ETHICAL CONSIDERATION 
 The study was conducted after obtaining approval from the Institutional 
Ethical Committee of Madras Medical College, RGGGH, Chennai. Informed 
Consent was obtained from the patients Before their Participation in the study. 
 
STUDY PERIOD 
 One Year from March 2017 to February 2018. 
 
STUDY SETTING 
 Institute of Microbiology, Madras Medical College in association with The 
Department of Dermatology, at the Rajiv Gandhi Government General Hospital, 
Chennai. 
 
STUDY DESIGN:  
 Prospective cross-sectional study 
 
STUDY GROUP 
 150 patients with clinical diagnosis of Superficial Mycoses attending  
Out Patient Department of Department of Dermatology 
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INCLUSION CRITERIA 
 Patients aged more than 18 years. 
 All superficial Mycoses Patients attending Dermatology Out Patient 
Department. 
 
EXCLUSION CRITERIA 
Those who were on antifungal therapy for one week prior to sample collection.                 
Those who have not given consent to participate. 
 
SPECIMEN COLLECTION: 
 Under aseptic precautions, samples were collected from the patients 
clinically diagnosed with Superficial mycoses. 
 
 Skin scrapings from tinea lesions 
 Nail clipping in patients with onychomycosis 
 Plucked infected hairs from patients with scalp & hair root infections 
 
 Skin:  
 The affected area was first thoroughly cleaned with 70% alcohol in order to 
remove the surface contaminants and allowed to dry. Skin lesion was scraped 
from active margin (Periphery of the lesion) using blunt end of sterile s scalpel in 
a sterile black paper. Strongly macerated skin was removed using sterile forceps. 
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 Hair: 
 Specimens from the scalp lesions were collected by the same procedure as 
with skin scrapings. In addition, a few affected hairs were also epilated with flame 
sterilized forceps. Care was taken to include the hair roots along with infected hair 
shafts. 
 
 Nail:  
                 The affected nail was first cleaned with 70% alcohol. Discoloured, 
Dystrophic nails were clipped as back as possible from the free edge to include 
full thickness of the nails and include scrapings of the lesions on the nail bed were 
collected on a sterile black paper. 
 
PROCESSING OF SAMPLE: 
1) Direct Microscopic Examination: 
 Direct microscopic examination was done for all the samples. 
Potassium Hydroxide (KOH) preparation: 
a) The samples of skin and hair were placed in few drops of 10% KOH and 
20% KOH for nail samples on a clean glass slide.  
b) A clean cover slip was placed over the preparation and the slide was gently 
heated by passing over the flame 3-4 times. 
c) After 15-20 minutes, the specimen was examined first under the low power 
of microscope and then under the high power. 
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Observation: 
 The hyphal type, Septation, thickness, branching, arthroconidia and other 
features were studied. 
 
2) Culture: 
 All samples were cultured as per the standard guidelines. All samples were 
inoculated in duplicate sets into slopes containing, 
a) SDA with Gentamicin and 
b) SDA with Cycloheximide and Gentamicin. 
                 Both were incubated at 27˚c.  
 
IDENTIFICATION OF FUNGAL ISOLATES: 
a) Macroscopic Examination of culture: 
 Any visible growth on either of the slopes examined for colony 
morphology, 
a) Topography 
b) Texture 
c) Surface pigmentation 
d) Pigmentation on reverse 
e) Presence of diffusible pigmentation 
f) Rate of growth 
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           The cultures were examined every day for a week following incubation and 
twice weekly thereafter for 4-6 weeks. Media showing no growth were discarded 
after 6 weeks. 
 
b) Microscopic Examination of Culture: 
1) Tease mount: (LPCB) 
 LPCB is a stain used for making semi-permanent microscopic preparation 
of fungi. Lactic acid acts as a clearing agent and aids in preserving the fungal 
structures; Phenol kills the organism and fixes it; Glycerol prevents drying and 
Cotton blue provides colour to the structure. 
a) For preparing a mount, a drop of LPCB stain placed on a clean microscopic 
slide. 
b) With the help of bent wire, a small portion of fungal fragment to be 
examined was removed from the agar and placed on a stain. 
c) With two dissecting needles, fungal fragments were gently well teased 
apart. 
d) A clean coverslip was placed gently to avoid air bubbles. 
e) It was observed under low and high-power objectives. 
 
Observation:    
 Based on the LPCB mount the dermatophytes were microscopically 
identified up to the species level. 
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2) Slide culture: 
 The slide culture technique was done to study the typical developmental 
morphology of fungal isolate. 
Procedure: 
a) A microscopic slide was placed on a bent glass rod in a petri dish along 
with coverslip, filter paper. 
b) Petri dishes were closed with their lid and the dish was wrapped. 
c) It was sterilized by autoclaving at 121˚c for 15 mins. 
d) With a help of sterile scalpel an agar block 1x1cm was cut out of a plate of 
SDA. 
e) Then the block was transferred onto the centre of the sterile glass slide. 
f) With the help of a heavy nichrome bend wire, the fungal strain to be 
identified was inoculated onto the four corners of the agar block. 
g) The block was covered with a sterile cover slip. 
h) A small ball of sterile absorbable cotton soaked in sterile water placed in 
the bottom of the petri dish. 
i) The plate was incubated at room temperature and examined periodically 
for the growth. 
j) Once reproductive structures well developed, the cover slip was carefully 
removed by sterile forceps from the agar block and placed it on a drop of 
LPCB on a second glass slide. 
k) The agar block was gently flipped off from the original slide, a drop of 
LPCB was added and new cover slip was laid over the preparation. 
l) Both the slides examined under low and high-power objectives. 
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3) Invitro Hair Perforation Test: 
 This test used to differentiate between Trichophyton mentagrophytes and 
Trichophyton rubrum. 
Procedure:  
a) One cm of human hair was placed in a petri dish and sterilized by 
autoclaving at 121˚C for 15 mins. 
b) 8-10 sterile hair fragments were placed in sterile petri dish and 20-25 ml of 
sterile distilled water and 0.1ml of 10% yeast extract was added. 
c) The fungal strain to be identified was inoculated in the plate and incubated 
at room temperature for 4 weeks. 
d) One or two hairs from culture was examined at weekly intervals by placing 
it on a slide containing LPCB and examined under low / high power 
objectives. 
 
Interpretation: 
 Positive (wedge shaped perforation) – T.mentagrophytes. 
 Negative -T.rubrum. 
 
4) Urease test: 
 This test was done to distinguish Trichophyton mentagrophytes and 
Trichophyton rubrum. This test is done on Christensen’s medium. 
T.mentagrophytes , hydrolyse urea and the medium becomes bright pink while 
T.rubrum does not hydrolyse urea.  
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ANTIFUNGAL SUSCEPTIBILITY TESTING FOR DERMATOPHYTES(67)                  
MICROBROTH DILUTION METHOD 
 
Requirements: 
1. RPMI 1640 with L-glutamine, pH indicator without sodium bicarbonate, 
pH 7.0 buffered with MOPS (Morpholine Propane Sulfonic acid). 
2. Sterile distilled water. 
3. DMSO (Dimethyl sulfoxide). 
4. Sterile test tubes. 
5. Sterile disposable 96 well flat-bottomed micro titre plates. 
6. Sterile Micropipette/ microtips. 
7. 0.85% Normal saline. 
8. Fungal isolate. 
9. Antifungal powder. 
 
MEDIUM PREPARATION: 
 10.4gms powdered RPMI-1640 medium dissolved in 900ml of distilled 
water. 0.165 mol/L of MOPS added and dissolved. 1mol/L of sodium hydroxide 
was added to adjust the pH to 7 at 25˚C. Additional distilled water added to bring 
medium to a final volume of 1L. Filter sterilized and stored at 4 ˚C. 
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INOCULUM PREPARATON: 
 Dermatophyte isolates grown on Potato Dextrose Agar or Oatmeal agar at 
30˚C for four to five days or until good conidial growth is present. Mature 
colonies were covered with 5ml of 0.85% saline and prepare a suspension by 
gently probing the colonies with a tip of sterile swab. Heavy particles were 
allowed to settle for five to ten minutes. Supernatant was then mixed with a vortex 
for 15 seconds. The conidia were taken in a concentration of 1-3x103 CFU/ml.  
 
ANTIFUNGAL STOCK SOLUTION: 
 10 ml of stock solution was prepared for each drug with at concentrations 
of at least 1280 µg/ml or 10 times the higher concentration tested. 
 
Drug dilution: 
Antifungal stock solution preparation: 
Weight (mg) = Target volume(ml) x Desired concentration (µg/ml)/ Antifungal   
                                                                                                            drug potency 
 
Drugs that can be dissolved in respective solvents, for fluconazole, it can 
be dissolved in sterile double distilled water at a concentration of 5120 µg/ml. For 
ketoconazole, it can be dissolved in DMSO at a concentration of 6400 µg/ml. 
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Table 4 : PREPARING DRUG DILUTION SERIES OF WATER 
INSOLUBLE ANTIFUNGAL AGENTS (67) 
ANTIMICROBIAL SOLUTION 
Step Concentration (µg/ml) Source 
Volume 
(ml) 
Solvent 
(ml) 
Intermediate 
concentration 
(µg/ml). 
Final 
concentration 
1:50(µg/ml). 
1 6400 STOCK   6400 128 
2 
3 
4 
6400 
6400 
6400 
STOCK 
STOCK 
STOCK 
0.5 
0.5 
0.5 
0.5 
1.5 
3.5 
3200 
1600 
800 
64 
32 
16 
5 
6 
7 
800 
800 
800 
STEP 4 
STEP 4 
STEP 4 
0.5 
0.5 
0.5 
0.5 
1.5 
3.5 
400 
200 
100 
8 
4 
2 
8 
9 
10 
100 
100 
100 
STEP 7 
STEP 7 
STEP 7 
0.5 
0.5 
0.5 
0.5 
1.5 
3.5 
50 
25 
12.5 
1 
0.5 
0.25 
11 
12 
13 
12.5 
12.5 
12.5 
STEP 10 
STEP 10 
STEP 10 
0.5 
0.5 
0.5 
0.5 
1.5 
3.5 
6.25 
3.125 
1.56 
0.125 
0.0625 
0.0313 
14 
15 
16 
1.56 
1.56 
1.56 
STEP 13 
STEP 13 
STEP 13 
0.5 
0.5 
0.5 
0.5 
1.5 
3.5 
0.78 
0.39 
0.195 
0.0156 
0.0078 
0.0039 
17 0.195 STEP 16 0.5 0.5 0.0975 0.0019 
     
Table 5 :  PREPARING DILUTIONS OF WATER-SOLUBLE 
ANTIFUNGAL AGENTS (67) 
Antimicrobial Solution 
Step Concentration (µg/mL) Source 
Volume 
(mL)            
+ 
Medium 
(mL)             
= 
Intermediate 
Concentration        
=(µg/mL) 
Final 
Concentration 
at 1:5 
(µg/mL) 
1 5120 Stock 1 mL 7 640 ug/L 128 
2 
3 
640 
640 
Step 1 
Step 1 
1.0 
1.0 
1.0 
3.0 
320 
160 
64 
32 
4 
5 
6 
160 
160 
160 
Step 3 
Step 3 
Step 3 
1.0 
0.5 
0.5 
1.0 
1.5 
3.5 
80 
40 
20 
16 
8 
4 
7 
8 
9 
20 
20 
20 
Step 6 
Step 6 
Step 6 
1.0 
0.5 
0.5 
1.0 
1.5 
3.5 
10 
5 
2.5 
2 
1.0 
0.5 
10 
11 
12 
2.5 
2.5 
2.5 
Step 9 
Step 9 
Step 9 
1.0 
0.5 
0.5 
1.0 
0.5 
0.5 
1.25 
0.625 
0.3125 
0.25 
0.12 
0.0625 
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Test procedure: 
       Test was performed in sterile flat-bottomed micro titre plate. 100 µl of final 
concentration of drug solution added in a row of microtitre plate starting from 
well 1to 10. Each well was inoculated with 100µl of conidial suspension. The 
growth control well and sterility control well were also added. All plates were 
incubated at 35˚C without agitation for 4 days.       
  
Interpretation of Results: 
      Lowest concentration of drug which permitted no macroscopically visible 
growth (80%reduction of growth compared to growth control well) after 4 days 
was taken as MIC. The results were recorded in µg/ml.  
  
Results 
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RESULTS 
Table 6 : Age distribution of study population (n=150) 
Age group (years) No of cases (n) Percentage (%) 
18-20years 24 16 
21-40years 74 49.3 
41-60years 47 31.3 
61-80years 5 3.3 
 
      Dermatophytosis was predominantly observed in the age group between 21-
40years (49.3%), followed by 41-60years (31.3%). 
 
Figure 1 : Age Distribution of study population 
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Table 7 : Sex distribution of study population (n=150) 
 Male Female Total 
No of cases 44 106 150 
Percentage 29 71 100 
 
          Out of 150 patients, 44 were males and 106 were females. The male female 
ratio of distribution of dermatophytosis is 1:2.6 
Table 8 : Occupational status of study population 
OCCUPATION TOTAL(n=150) PERCENTAGE (%) 
Home maker 92 61 
Students 25 17 
Office employees 12 8 
Outdoor laborers 20 13 
Hospital staff 1 0.6 
 
Figure 2 Occupational status of study population 
 
     Among the 150 patients, home makers were the predominant (61%) group with 
clinically diagnosed dermatophytosis. 
61%17%
13%
8%
1%
Occupational status of study population (%)
Home makers
Students
Outdoor labourers
Office employees
Hospital staff
54 
 
Table 9 : Association of Dermatophytosis with comorbid conditions 
S.no Association with comorbid conditions 
Total 
(n=150) 
Percentage 
(%) 
1 Present 17 11 
2 Absent 133 89 
 
Table 10 : Distribution of Comorbid Conditions 
S.no Comorbidities Total (n=17) 
Percentage 
(%) 
1 Diabetes Mellitus 10 58 
2 Hypertension 1 6 
3 Diabetes mellitus+ Hypertension 1 6 
4 Psoriasis on steroids 1 6 
5 Raynaud’s Disease 1 6 
6 Systemic Lupus Erythematosus on steroids 1 6 
7 Compensated Liver Disease 1 6 
8 Bronchial asthma on steroids 1 6 
      
               Out of 150 patients 11 patients had Diabetes mellitus, 2 patients had 
Hypertension and one had both DM with HT. 
 
Figure 3 : Distribution of Comorbid Conditions 
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Table 11 : Distribution of Isolated Dermatophytosis versus Mixed 
Dermatophytic Infections:(n=150) 
S.no Clinical types No. of cases Percentage (%) 
1 Isolated Dermatophytosis 92 61 
2 Mixed Dermatophytic Infections 58 39 
 
 
Table 12 : Distribution of clinical types Isolated Dermatophytosis 
S.no Clinical types No of cases n (%) Male n (%) Female n (%) 
1 Tinea corporis 58(63%) 17 (29%) 41(71%) 
2 Tinea cruris 11(12%) 07 (64%) 04(36%) 
3 Tinea pedis 11(12%) 02(18%) 09(82%) 
4 Tinea faciei 07(7.6%) 03(43%) 4(57%) 
5 Tinea capitis 02(2%) 02(100%) - 
6 Onychomycosis 02(2%) 02(100%) - 
7 Tinea incognito 01(1%) - 1(100%) 
 TOTAL 92 33(36%) 59(64%) 
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Table 13 : : Distribution of clinical types of Mixed Dermatophytic Infections 
S.no Clinical classification Number of   cases (n=58) 
Male 
n (%) 
Female 
n (%) 
1 Extensive Dermatophytosis 32(55%) 4(12.5%) 28(87.5%) 
2 Tinea corporis+ Tinea axillaris 06(10%) 1(17%) 5(83%) 
3 Tinea corporis+Tinea cruris 12(21%) 4(33%) 8(67%) 
4 Tinea corporis+Tinea glutealis 01(1.7%) 1(100%) - 
5 Tinea corporis+Tinea faciei 01(1.7%) - 1(100%) 
6 Tinea faciei+Tinea cruris 01(1.7%) - 1(100%) 
7 Tinea cruris+Tinea glutealis 01(1.7%) - 1(100%) 
8 Extensive Dermatophytosis + Tinea incognito 
04(7%) 1(25%) 3(75%) 
 Total 58 11(19%) 47(81%) 
      
          Out of 150 patients, 92 patients had single site involvement while 58 
patients had multiple body site involvement. 
Figure 4 : Distribution of isolated type of dermatophytosis 
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Figure 5 :  Distribution of clinical types of Mixed Dermatophytic Infections 
 
 
Table 14 : Categorical Distribution of Clinical Samples 
Samples No of Samples Percentage (%) 
Skin scrapings 146 97.3 
Hair clippings 2 1.3 
Nail clippings 2 1.3 
Total 150 100 
 
   In this study dermatophytes commonly, involved skin followed by hair and nail. 
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Table 15 : Results of microscopic examination of KOH mount 
S.no KOH Mount Total (n=150) Percentage (%) 
1 KOH Positive (Contributory) 92 61 
2 KOH Negative (Not Contributory) 58 39 
          
 
 Out of 150 samples 92 specimens had presence of fungal elements on KOH 
microscopy. 
 
 
Figure 6 : Results of microscopic examination of KOH mount 
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Table 16 : Results of Culture isolation of Dermatophytes 
S.no Culture isolation Total (n=150) Percentage (%) 
1 Culture Positive 69 46 
2 Culture Negative 81 54 
 
 
Figure 7 : Results of Culture is`olation of Dermatophytes 
 
 
 Dermatophytes were isolated from 69(46%) of specimens. 81(54%) were 
culture negative for Dermatophytes. 
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Table 17 : Correlation between KOH mount and culture 
KOH +ve 
Culture +ve 
KOH +ve 
Culture -ve 
KOH -ve 
Culture +ve 
KOH -ve 
Culture -ve Total 
56 (37%) 36 (24%) 13 (9%) 45 (30) 150 
 
 
Figure 8 : Correlation between KOH mount and culture 
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Table 18 : Distribution of various Dermatophytes isolates 
S.no Isolates Number Percentage(%) 
1 Trichophyton rubrum 33 48 
2 Trichophyton mentagrophytes 30 43 
3 Trichophyton tonsurans 2 3 
4 Microsporum canis 2 3 
5 Microsporum gypseum 1 1.4 
6 Epidermophyton floccosum 1 1.4 
 Total 69 100 
  
             Out of 69 isolates in this study, Trichophyton rubrum was more common 
(48%), followed by Trichophyton mentagrophytes (43%). 
Figure 9 : Distribution of various Dermatophytes isolates 
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Table 19 : Distribution of dermatophytes among the various isolated 
dermatophytosis 
Clinical 
types T.rubrum 
T.mentagro
phytes 
T.tonsur
ans M.canis 
M.gypseu
m 
E.floccos
um Total 
T.corporis 13 11 1 - 1 1 27 
T.capitis 1 - - - - - 01 
T.faciei 2 1 - - - - 03 
T.pedis - 2 - - - - 02 
T.cruris 1 3 - - - - 04 
 
Figure 10 : Distribution of dermatophytes among the various clinical types 
 
 
        Out of 58 clinical cases of T.corporis, T.rubrum was isolated in 13 (22%) 
patients, T.mentagrophytes  in 11(19%). T.tonsurans, M.gypseum and 
E.floccosum were isolated each from 1 patient with T.corporis. 
 
0
5
10
15
20
T.corporis T.capitis T.faciei T.pedis T.cruris Mixed
N
um
be
r o
f i
so
la
te
s
Clinical types
Clinical types in relation with etiological  agents
T.rubrum T.mentagrophytes M.canis
T.tonsurans M.gypseum E.floccosum
63 
 
       This study included 11 patients with T.cruris, T.mentagrophytes  was isolated 
in 3 (27%) patients, T.rubrum was isolated in 1(09%) patient. 
 
       This study included 7 patients with T.faciei, T.rubrum was isolated from 2 
patients, T.mentagrophytes  was isolated from 1 sample. 
 
      Out of 11 patients with T.pedis, 2 dermatophytes were isolated.  
T.mentagrophytes  was isolated from 2 samples.  
 
     Out of 2 patients with T.capitis, 1 dermatophyte(T.rubrum) was isolated. 
 
Figure 11 : Distribution of Dermatophytes among Mixed Dermatophytic 
infections 
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 Out of 58 cases of mixed infection, 28% of infection were due to T.rubrum 
followed by 22% by T.mentagrophytes ,3% by M.canis and 2% by T.tonsurans. 
 
Table 20: Results of Antifungal susceptibility pattern (MIC) of Ketoconazole 
to the Dermatophyte Isolates Microbroth Dilution method: (n=69) 
S.no ISOLATES 
Drug concentration in µg/ml of Ketoconazole 
0.031 0.062 0.12 0.25 0.5 01 02 04 08 16 
1 T. rubrum (n=33) - - 3 2 6 8 3 3 2 6 
2 T.mentagrophytes (n=30) - 1 1 3 6 4 4 5 2 4 
3 T.tonsurans (n=2) - - - - 1 - - - - 1 
4 M.canis (n=2) - - - - 1 - - - - 1 
5 M.gypseum (n=1) - - - - - - - - - 1 
6 E.floccosum (n=1) - - - 1 - - - - - - 
 
Table 21: Results of Antifungal susceptibility pattern (MIC) of Fluconazole 
to the Dermatophyte Isolates by Microbroth Dilution method: (n=69) 
S.no ISOLATES 
Drug concentration in µg/ml of Fluconazole 
0.12 0.25 0.5 01 02 04 08 16 32 64 
1 T.rubrum (n=33) - - 4 4 4 5 4 4 - 8 
2 T.mentagrophytes (n=30) - - 6 6 2 8 5 1 - 2 
3 T.tonsurans (n=2) - - - 1 - - - - - 1 
4 M.canis (n=2) - - 1 - - - -- 1 - - 
5 M.gypseum (n=1) - - - - - - - - - 1 
6 E.floccosum (n=1) - - 1 - - - - - - - 
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Table 22: Determination of MIC values (MIC50, MIC90) of antifungal agents 
against T.rubrum and T.mentagrophytes 
S.no ISOLATES Values Fluconazole Ketoconazole 
1 T.rubrum (n=33) 
MIC range 
MIC 50 
MIC 90 
0.5-64 
2 
4 
0.12-16 
0.5 
8 
2 T.mentagrophytes (n=30) 
MIC range 
MIC 50 
MIC 90 
0.5-64 
2 
8 
0.06-16 
1 
4 
                      
            The MIC ranges, MIC50 and MIC 90 of the Fluconazole against T.rubrum 
were 0.5-64µg/ml,  2 µg/ml and 4 µg/ml respectively while the values were 0.5-64 
µg/ml,2 µg/ml and 8 µg/ml in case of  T.mentagrophytes isolates. Higher MIC 
values were observed in 16 isolates of T.rubrum (≥8 µg/ml) and 2 isolates of 
T.mentagrophytes (≥64 µg/ml). 
 
           The MIC ranges, MIC50 and MIC 90 of the ketoconazole against T.rubrum 
were 0.12-16µg/ml, 0.5 µg/ml and 8 µg/ml respectively while the values were 
0.06-16 µg/ml,1 µg/ml and 4 µg/ml in case of T.mentagrophytes isolates. Higher 
MIC values were observed in 8 isolates of T.rubrum (≥8 µg/ml) and 6 isolates of 
T.mentagrophytes (≥8 µg/ml).              
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Table 23: Antifungal susceptibility pattern of the other dermatophyte species 
to Ketoconazole and Fluconazole. 
S.no ISOLATES SUSCEPTIBLE RESISTANT 
1 T. tonsurans (n=2) 1 1 
2 M. canis (n=2) 1 1 
3 M.gypseum (n=1) - 1 
4 E.floccosum (n=1) 1 - 
     
 Two isolates of M.canis were tested for its susceptibility against antifungal 
drugs.  The MIC values of these isolates were 0.5 µg/ml for one isolate and 16 
µg/ml for another isolate (for fluconazole and ketoconazole). Higher MIC values 
observed in one isolate of M.canis 
  
 Two isolates of T.tonsurans were tested for its susceptibility against 
antifungal drugs.  The MIC values of these isolates to fluconazole was 1 µg/ml for 
one isolate and 64 µg/ml for another isolate. The MIC values of these isolates to 
ketoconazole was 0.5 µg/ml for one isolate and 16 µg/ml for another isolate. 
Higher MIC values observed in one isolate of T.tonsurans. 
              Only one isolate of M.gypseum was tested for its susceptibility against 
antifungal drugs. The MIC values of this isolates were 64 µg/ml and 16 µg/ml 
against fluconazole and ketoconazole respectively. 
 
 Only one isolate of E.floccosum was tested for its susceptibility against 
antifungal drugs. The MIC values of this isolates were 0.5 µg/ml and 0.25 µg/ml 
against fluconazole and ketoconazole respectively. 
  
Discussion 
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DISCUSSION 
 
          In this study 150 patients with clinical diagnosis of dermatophytosis were 
studied for phenotypic identification and determination of antifungal susceptibility 
pattern over the period of one year. Dermatophyte infections were predominant in 
the age group of 21-40years (49.3%).Probably this age group is one of the most 
occupationally active group where the patients are exposed to dermatophye 
infections. Similar pattern had been observed by Atit shah et al (14), Ramaraj V et 
al (31) and Dimple R et al (35) in their studies with 40%,49% and 48.7% of patients 
in the 2nd to 3rd decade being affected the most but, Statistical analysis of age 
factor showed no significant difference in the occurrence of infection. 
 
 In many studies’ Male to female ratio of dermatophytosis was observed to 
be 3:1(33,34). But in the present study the dermatophytosis infection was 
predominantly observed in females (71%) than males (29%). Male to female ratio 
was 1:2.6 which is contrast to most of the previous studies (14,31,32). Females were 
more affected in the age group of (21-40years). Because majority of the patients 
in this study were Home makers/ Domestic helpers who were exposed to water 
most of the time. Statistical analysis of gender factor (P value-0.010 by SPSS) 
showed no significant difference in the occurrence of infection. 
 
 Based on occupation home makers formed majority group 61% followed 
by students 17%in our study. Outdoor labourers constituted 13% in the group 
which was close to the observation in previous studies (36,38). Epidemiologically, 
increased sweating could have been attributed to play a causal role. 
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 An infected family member is also an important source of infection in 
superficial mycoses. Family history was elicited in all 150 patients. Among 150 
patients family members of 49(33%) patients presented with history of 
dermatophytic infection. History of contact with infected members of the family 
was reported in various other studies Bindu et al (16%) and Kucheria et al (33%).  
 
 In this study out of 150 patients, 61% had single site involvement and 39% 
had multiple sites infection. Observation among clinical types of 
Dermatophytosis, Tinea corporis was the most common presentation with 
distribution of 58 cases (63%) followed by Tinea cruris (12%), Tinea pedis (12%) 
and Tinea faciei (7.6%) in the present study. Study conducted by Surendran et al 
(62), Bindu et al (40) showed similar results wherein T.corporis constituted 44.3% 
and 54.6% respectively. 
 
 Among the mixed clinical types, Extensive dermatophytosis was the 
predominant infection seen in 55% of patients, followed by combined Tinea 
corporis and Tinea cruris seen in 21% of patients in this study. 
 
 Among 150 patients, 11% patients were associated with comorbid 
conditions. The most common association in patient with dermatophytosis was 
Diabetes mellitus (59%) which was similar to other studies (40,51). Other associated 
comorbid conditions (HT, SLE, CLD, BA) were seen in 6% of patients. 
 
           KOH mount was found to be a good screening test for dermatophytic 
infection. Out of 150 clinical samples,92(61%) samples showed fungal elements 
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in KOH mount by direct microscopic examination which was similar to study 
done by Anupma et al in which the positivity of KOH as a screening test was 
reported to be 63%(63). 13 of the culture positive cases showed no fungal elements 
on direct KOH mount whereas 36 of the culture negative cases showed fungal 
elements on direct KOH mount. Considering culture as the gold standard, the 
sensitivity and specificity of KOH mount was determined as 61% and 77% 
respectively. 
 
 Culture is the gold standard method for diagnosis. In the present study 69 
(46%) clinically diagnosed cases of dermatophytosis showed culture positivity, 
which was similar to studies done by Singla B et al (38), Rathriya et al (48), Dimple 
et al (35), Khadri et al (47) and Atit shah et al (14)where the culture positivity was 
observed to be 49%,46%,44%,43.75%and 41.6%.But in the studies conducted by  
Bose et al (53)Lakshmanan et al (45) culture positivity constituted by 60.6% and 
75.6%. The sensitivity culture isolation depends on the types of culture media, 
sample quality and the expertise in Fungal culture techniques. 
 
Distribution of Dermatophyte species: 
 Though in recent studies, Trichophyton mentagrophytes have been 
observed to the predominant isolate like Atit shah et al’s (14) where Trichophyton 
mentagrophytes constituted (47.3%) followed by Trichophyton rubrum (44.6%) 
and many more studies Parimal Prasad et al (74) and Sundaram et al (75). In our 
study, Trichophyton rubrum was the predominant isolate accounting for 48% 
followed by Trichophyton mentagrophytes 43% which is marginally less. In 
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similar study conducted by Ramaraj et al (31) Trichophyton rubrum was the 
predominant isolate (48.95%) followed by Trichophyton mentagrophytes (44.7%) 
probably these species have been the more prevalent species causing 
Dermatophyte infection in this region. 
 
Antifungal Susceptibility Testing: 
Trichophyton rubrum: 
 In the present study, MIC values of T.rubrum  to fluconazole ranges 
between 0.5-64µg/ml. As per the CLSI guidelines MIC breakpoints of T.rubrum 
for Fluconazole is 0.5-4 µg/ml and less than or equal to 4 µg/ml is considered as 
susceptible, above which the isolates are considered as resistant. As per these 
guidelines, in the present study 52% of isolates were susceptible and 48% of 
isolates were resistant. 
 
 MIC values of T. rubrum to ketoconazole ranges between 0.12-16µg/ml. 
As per the CLSI guidelines on AFST for filamentous fungi MIC of less than or 
equal to 32µg/ml is interpreted as susceptible above which the isolates are 
considered as resistant. In the current study, 76% of isolates were susceptible and 
24% of isolates were resistant. 
 
Trichophyton mentagrophytes: 
 Minimum Inhibitory Concentration of fluconazole to T.mentagrophytes in 
the present study ranged from 0.5-64µg/ml. As per reference studies (68,69,70) MIC 
≥64 µg/ml was considered resistant. Hence in the present study,93% of isolates 
susceptible and 07% of isolates were resistant.  
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 Minimum Inhibitory Concentration of ketoconazole to T. mentagrophytes 
in the present study ranged from 0.06-16µg/ml. Similar observation were noticed 
in other studies also. The CLSI guideline for filamentous fungi is that MIC ≥8 
µg/ml is resistant to ketoconazole (67,70). Hence in the present study, 80% 0f 
isolates susceptible and 20% of isolates were found resistant to ketoconazole. 
 
 When these results are compared with limited studies on AFST of 
dermatophytes, Santos et al (69) reported 36% of susceptibility among T.rubrum 
isolates for Fluconazole. Mahajan et al (70) reported 89% and 92% of susceptibility 
among T.mentagrophytes isolates for Fluconazole and Ketoconazole. The 
resistance rate of T.mentagrophytes reported as 11% and 8% in his study. 
 
 The high prevalence of dermatophytic infections as with present study 
(46%) and many other studies (38,45,35), could be due to the epidemiological factors 
and co-morbid conditions. In addition to epidemiological factors like occupational 
exposure of skin to damp conditions and humidity of the environment, some other 
factors contribute to the chronicity of this fungus such as ability to survive and 
adapt well to skin surfaces, ability to form arthrospores in many habitats like 
floors which enhances the spread of infection even in people with reasonable level 
of hygiene. 
  
Summary 
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SUMMARY 
 
 In this study 150 patients with clinical diagnosis of dermatophytosis were 
studied for phenotypic identification and determination of antifungal susceptibility 
pattern over the period of one year. Out of 150 cases of clinically diagnosed 
dermatophytosis, 
 
 Females were predominantly affected than males. The male female ratio 
was 1:2.6. 
 The most common age group affected was 21-40years (49%) followed by 
41-60years (31%). 
 Homemakers /Domestic workers were affected predominantly by 
Dermatophytic infections. 
 History of contact with infected was observed in 49 patients (33%) 
patients. 
 17 patients presented with associated comorbid conditions. Among these 
patients, Diabetes mellitus was the most common co-morbidity. 
 Isolated dermatophytosis was more common than multiple body site 
infection. 
 Tinea corporis (63%) was the most common clinical presentation followed 
by Tinea cruris (11%). 
 The direct microscopy was (KOH mount) positive in 61% of clinically 
diagnosed cases. 
 Culture positivity was 46% in the present study. 
73 
 
 Trichophyton rubrum (48%) was the most common species isolated in this 
study followed by Trichophyton mentagrophytes (43%). 
 Among the two antifungal agents’ ketoconazole was found to be more 
potent than fluconazole with MIC <0.25µg/ml for both the predominantly 
isolated species of T.rubrum and T,mentagrophytes. But 48% of T.rubrum 
and 7% of T.mentagrophytes were resistant to Fluconazole and 24% of 
T.rubrum and 20% of T,mentagrophytes were resistant to Ketoconazole. 
 
  
Conclusion 
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CONCLUSION 
 
 Dermatophytosis is the most common cause of Superficial cutaneous 
mycoses. It has worldwide distribution, with increased incidence in tropical 
countries like India. This study gives an idea about the prevalence and etiological 
agents of Dermatophytoses in this region as the study centre in a tertiary care 
referral centre. Clinical diagnosis of dermatophytic infection should be 
supplemented by laboratory confirmation as culture isolation and species 
identification aid in analysis of epidemiological factors including risk analysis. 
These infections are frequently recurrent or chronic hence, long-term treatment 
with antifungal agents is essential. Many antifungal agents have been recently 
introduced for treating this infection. Different species of dermatophytes exhibit 
different antifungal susceptibility pattern. Emergence of antifungal resistance and 
poor compliance of the patients are the important reasons for the increased 
prevalence of dermatophytoses and treatment failure. 
 
 Additionally, long term administration of antifungal drugs leads to adverse 
effects. So, selection of appropriate antifungal agent is extremely important. To 
ensure the effective treatment, determination of invitro antifungal susceptibility 
pattern and MICs of the antifungal agents to dermatophytes is mandatory. There 
were no effective guidelines to determine the antifungal susceptibility pattern of 
dermatophytes, prior to CLSI M38-A2 guidelines 2008. Several methods are 
currently available for testing the antifungal susceptibility pattern. Among them 
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broth micro dilution method is preferred because it is easy to perform, simple, 
reliable and relatively cost effective. 
 
 Periodic evaluation of antifungal susceptibility testing is important to find 
out the MIC range of etiological agent against commonly used antifungal drugs. 
Hence collaborative effort between Dermatology and Microbiology (Mycology) 
departments are very essential in arriving of specific diagnosis which in turn 
would aid in therapeutic success by selection of the most appropriate antifungal 
drugs and to curtail practice of empiric therapy and antifungal resistance. 
 
  
Colour plates 
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COLOUR PLATES 
 
  
Image 1: A case of Tinea faciei. 
 
 
  
Image 2: A case of Tinea corporis 
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Image 3: A case of Tinea pedis Image 4: A case of Tinea corporis 
{T.concentricum} 
 
 
 
Image 5: KOH mount 
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Image 6: Macroscopic appearance of T.mentagrophytes 
 
 
' 
Image 7: Microscopic appearance of T.mentagrophytes 
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Image 8: Macroscopic appearance of T.rubrum 
 
 
 
Image 9: Microscopic appearance of T.rubrum 
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Image 10: Macroscopic appearance of M. gypseum 
 
 
 
Image 11: Microscopic appearance of M.gypseum 
  
81 
 
 
 
 
Image 12: Macroscopic appearance of T.tonsurans 
 
 
Image 13: Microscopic appearance of T.tonsurans 
 
82 
 
 
 
 
Image 14: Macroscopic appearance of E.floccosum 
 
 
 
Image 15: Microscopic appearance of E.floccosum 
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Image 16: Macroscopic appearance of M.canis 
 
 
Image 17: Microscopic appearance of M.canis 
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Image 18: Urea Hydrolysis test 
 
 
 
 
 
  
Not 
hydrolysed 
Hydrolysed 
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Image 19: Micro broth Dilution Method for Dermatophyte isolates against 
Ketoconazole 
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Annexures 
LIST OF ABBREVIATIONS 
 
 
CMI  : Cell Mediated Immunity 
HMI  : Humoral Mediated Immunity 
TNF  : Tumor Necrosis Factor 
TLR  : Toll Like Receptor 
IL  : Interleukin 
DLSO  : Distal and Lateral Subungual Onychomycosis 
SO  : Superficial Onychomycosis 
PSO  : Proximal Subungual Onychomycosis 
Spp  : Species 
KOH  : Potassium Hydroxide 
PAS  : Periodic Acid Schiff stain 
GMS  : Gomori Methenamine Silver stain 
LPCB  : Lactophenol Cotton Blue 
SDA  : Sabouraud dextrose agar 
PDA  : Potato dextrose Agar 
DTM  : Dermatophyte Test Medium 
DMSO  : Dimethyl Sulphoxide 
MOPS : Morpholine Propane Sulfonic acid 
CFU  : Colony Forming Unit 
RPMI  : Rosewell Park Memorial Institute 
CHS1  : Chitin Synthase1 
MIC  : Minimum Inhibitory Concentration 
AFTST : Antifungal Susceptibility Testing 
CLSI  : Clinical and Laboratory Standard Institute 
HT   : Hypertension 
DM   : Diabetes Mellitus 
SLE  : Systemic Lupus Erythematosus 
CLD  : Compensated Liver Disease 
BA  : Bronchial asthma 
STAINS, REAGNTS, MEDIA 
 
KOH MOUNT 
Ingredients: 
 Potassium hydroxide-10gm 
 Glycerol-10ml 
 Distilled Water-80ml 
 In a solution of 10% KOH, 10% glycerol is added to prevent drying. Mix 
these ingredients properly and store the solution at room temperature. 
 NOTE: For 20% KOH, 20gm Potassium hydroxide in used. 
LPCB 
 Ingredients: 
 Melted Phenol-20ml 
 Lactic acid-20ml 
 Glycerol-40ml 
 Cotton blue-0.05gm 
 Distilled water-20ml 
 Mix all ingredients properly and dissolve 0.05 gm of Cotton blue stain in 
distilled water before mixing with remaining reagents. The phenol acts as 
disinfectant. Lactic acid preserves morphology of fungi and glycerol is a 
hygroscopic agent which prevents drying. The cotton blue stains outer wall of 
fungus. 
 
 
 
SDA WITH ANTIBIOTICS 
 Ingredients: 
 Peptone-10gm 
 Dextrose-40gm 
 Agar-20gm 
 Cycloheximide-500mg 
 Chloromphenicol-50mg 
 Gentamicin-20mg 
 Distilled Water-1000ml 
 All the above-mentioned ingredients are autoclaved and adjust pH at 5.6. 
Dissolve cycloheximide in 2ml acetone and similarly dissolve 
chloramphenicol/gentamicin in 10 ml of 95% alcohol and added to the boiling 
medium. Dispense in tubes, allowed to cool in slanted position. Store at 40 C. 
Shelf life of 30 days in tube and 14 days in petri-dishes. 
DTM 
 Phyton-10mg 
 Dextrose-10gm 
 Phenol red Solution-40ml 
 8N HCL-6ml 
 Actitidone-500mg 
 Gentamicin-100mg 
 Agar-20gm 
 Distilled water-1000ml 
 Final pH-5.5+/-0.4 
  The phenol red solution is 0.5gm in 15ml of 1N NaOH made up to 100ml with 
distilled water. Adjust pH to 5.5. 
 
10% YEAST EXTRACT 
 Yeast extract – 10gm 
 Distilled water – 100ml 
 Mix the yeast extract and distilled water in a flask and swirl to dissolve. 
Filter sterilize the solution and store it in sterile flask in a refrigerator until it is 
used. 
 
MODIFIED CHRISTENSEN’S MEDIUM FOR UREA HYDROLYSIS 
 Peptone - 1 gm 
 Sodium Chloride - 5 gm 
 Disodium Phosphate - 1.2 gm 
 Monopotassium phosphate - 0.8 gm 
 Phenol red - 0.012 gm 
 Dextrose - 1.5 gm 
 Agar - 15 gm 
 Distilled water - 1000 ml 
 Urea 20% solution, sterile - 100ml 
 Sterilise the glucose and urea solutions by filtration. Prepare the basal 
medium without glucose and urea, adjust the pH 6.8-6.9. Sterilize by autoclaving 
in a flask at 1210 C for 30 mins. Cool to about 500 C, add the glucose and urea and 
tube the medium as deep slopes.  
 
RPMI 1640(ROSEWELL PARK MEMORIAL INSTITUTE) 
RPMI 1640 in available in powder (without L-glutamine, L-Leucine, L-
Lysine, L-Methionine and sodium bicarbonate). 
 
PROCEDURE 
 To the 90% of the required final volume of distilled water, the RPMI 1640 
powder is added and gently stirred. 
 Once completely dissolved the pH is adjusted to 7.2 with 1NNaOH. 
 To the dissolved solution 2.0g/litre of sodium bicarbonate is added and 
stirred completely. 
 The pH is adjusted 0.1-0.3 below the desired pH with 1NHCL/1NNaOH. 
 Remaining 10% of the distilled water is also added to make the final 
volume. 
 The solution is sterilized immediately by filtering through membrane of 
porosity 0.22µ. 
 
  
 
CERTIFICATE FOR APPROVAL 
 
 
                                                          PROFORMA 
Name:                                                          Age/sex:     
 
Op/Ip: 
 
Occupation: 
 
Pet animals: 
 
Presenting complaints: 
 
Primary / Relapse: 
 
Site of lesion: 
 
Clinical diagnosis: 
 
Treatment history: 
 
Sample: skin / nail / hair. 
 
Lab investigations: 
 
                      Wood's lamp: 
              KOH mount:  
              Culture: SDA 
                             PDA 
              LPCB mount: 
              Slide culture: 
              Urea hydrolysis test: 
              Invitro hair perforation test: 
             Antifungal susceptibility testing: 
 
Interpretations: 
 
 
                                                   
                                   CONSENT FORM 
 
 
STUDY TITLE:  
 
                “MICROBIOLOGICAL, CLINICAL AND EPIDEMIOLOGICAL 
PROFILE OF DERMATOPHYTOSES IN ADULTS AND DETERMINATION OF 
ANTIFUNGAL SUSCEPTIBILITY BY MICROBROTH DILUTION METHOD” 
 
 I…………………………………………, hereby give consent to participate in 
the study conducted  by Dr.R.HEMALATHA , Post graduate at Institute of 
Microbiology, Madras Medical College, Chennai and to use my personal clinical data 
and the result of investigations for the purpose of analysis and to study the nature of the 
disease, I also give consent to give my clinical Specimen  for further investigations. I 
also learn that there is no additional risk in this study. I also give my consent for my 
investigator to publish the data in any forum or journal. 
 
   
Signature/ Thumb impression                                   Place                             Date 
Of the patient/ relative 
 
Patient Name & Address: 
Signature of the investigator: 
 Signature of guide: 
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In recent times, the emergence of antifungal resistance has significantly poses a 
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S.No Age Sex Occupation
Family 
history
Ass. illness Sample     Lesion Clinical Diagnosis KOH Culture LPCB
Urea 
Hydrolysis 
test
Hair 
perforation 
test
Ketoconazole Fluconazole
1 40 Female Homemakers + Skin Scraping Multiple
Extensive 
Dermatophytosis
+
2 18 Female Student + Skin Scraping Single T. Corporis +
3 18 Male Student - Skin Scraping Single T.faciei + P T.rubrum 2 16
4 19 Male Student - Skin Scraping Single T. Corporis + P T.mentagrophytes + + 0.5 1
5 26 Male Outdoor labourer - Hair Clipping Single T. Capitis -
6 60 Male Outdoor labourer - DM Skin Scraping Single T. Corporis +
7 45 Female Homemakers - DM Skin Scraping Single T. Corporis + P T.mentagrophytes + + 1 8
8 45 Male Outdoor labourer - Skin Scraping Single T. Corporis +
9 25 Female Homemakers - Skin Scraping Multiple
T. Corporis / 
T.axillaris
+
10 50 Female Homemakers - Skin Scraping Multiple
Extensive 
Dermatophytosis
+
11 52 Female Homemakers - Skin Scraping Single T. Pedis +
12 24 Male Student - Nail Clipping Single onychomycosis -
13 52 Female Homemakers - DM Skin Scraping Single T. Corporis +
14 19 Female Student + Skin Scraping Single T. Pedis + P T.mentagrophytes + + 1 8
15 38 Female Homemakers - Skin Scraping Multiple
Extensive 
Dermatophytosis
+ P T.mentagrophytes + + 0.12 1
16 42 Female Homemakers - Skin Scraping Single T. Corporis + P T.rubrum 1 4
17 18 Female Student + Skin Scraping Single T. Corporis -
18 28 Female Homemakers - Skin Scraping Single T. Corporis +
19 40 Female Homemakers + Skin Scraping Single T. Corporis + P T.mentagrophytes + + 0.5 0.5
20 53 Female Homemakers + Skin Scraping Single T. Corporis + P T.mentagrophytes + + 16 64
21 35 Female Homemakers - Skin Scraping Single T. Corporis -
22 42 Male Outdoor labourer - Skin Scraping Single T. Pedis +
23 38 Female Homemakers - Skin Scraping Single T. Corporis -
24 52 Male Outdoor labourer - Skin Scraping Single T. Corporis -
25 34 Female Homemakers - Skin Scraping Single T. Corporis -
MASTER CHART
S.No Age Sex Occupation
Family 
history
Ass. illness Sample     Lesion Clinical Diagnosis KOH Culture LPCB
Urea 
Hydrolysis 
test
Hair 
perforation 
test
Ketoconazole Fluconazole
26 45 Male Outdoor labourer + Skin Scraping Multiple
Extensive 
Dermatophytosis
+
27 35 Female Homemakers - Skin Scraping Single T. Corporis + P T.mentagrophytes + + 4 8
28 50 Female Homemakers - DM+HT Skin Scraping Single T. Corporis - P T.mentagrophytes + + 2 4
29 18 Male Student + Skin Scraping Single T. Corporis + P T.rubrum 0.5 2
30 35 Female Homemakers + Skin Scraping Single T. Corporis + P T.rubrum 1 2
31 75 Female Homemakers - DM Skin Scraping Single T. Corporis -
32 37 Female Homemakers + Skin Scraping Single T. Corporis + P T.rubrum 4 16
33 34 Female Homemakers + Skin Scraping Single T. Corporis + P T.mentagrophytes + + 4 8
34 26 Female Homemakers - Skin Scraping Single T. Corporis - P T.mentagrophytes + + 2 4
35 50 Female Homemakers + Skin Scraping Multiple
Extensive 
Dermatophytosis
+ P T.mentagrophytes + + 8 64
36 18 Male Student - Skin Scraping Single T. Corporis -
37 55 Male Outdoor labourer - DM Skin Scraping Multiple
T. Corporis/ 
T.axillaris
-
38 26 Female Lab technician - Skin Scraping Single T. Cruris -
39 45 Male Outdoor labourer + HT Skin Scraping Single T. Cruris + P T.mentagrophytes + + 16 8
40 46 Female Homemakers + DM Skin Scraping Multiple T. Cruris/ T.glutealis + P M.canis + 16 16
41 18 Female Student - Skin Scraping Single T. Faciei +
42 18 Male Student + Hair Clipping Single T. Capitis - P T.rubrum 1 1
43 18 Female Student + Skin Scraping Multiple T. Corporis/ T.cruris + P T.rubrum 0.5 4
44 31 Female Homemakers - SLE Skin Scraping Multiple T. Faciei/ T.cruris + P T.rubrum 1 4
45 60 Female Homemakers - Skin Scraping Multiple T. Corporis/T.cruris -
46 70 Female Homemakers + DM Skin Scraping Multiple
Extensive 
Dermatophytosis
+ P T.rubrum 0.5 8
47 40 Female Homemakers - Skin Scraping Multiple T. Corporis/T.cruris + P T.rubrum 1 4
48 37 Female Homemakers - Skin Scraping Multiple T. Corporis/T.cruris + P T.rubrum 8 8
49 45 Female Homemakers - Skin Scraping Single T. Corporis + P T.rubrum 0.25 1
50 18 Male Student - Skin Scraping Single T. Corporis - P T.rubrum 2 8
51 18 Male Student - Skin Scraping Single T. Faciei +
52 37 Female Homemakers - Skin Scraping Single T. Incognito -
S.No Age Sex Occupation
Family 
history
Ass. illness Sample     Lesion Clinical Diagnosis KOH Culture LPCB
Urea 
Hydrolysis 
test
Hair 
perforation 
test
Ketoconazole Fluconazole
53 19 Female Student - Skin Scraping Single T. Cruris -
54 32 Female Homemakers - Skin Scraping Multiple
Extensive 
Dermatophytosis
+ P T.rubrum 4 64
55 45 Female Homemakers - Skin Scraping Single T. Corporis + P T.mentagrophytes + + 0.5 4
56 18 Female Student - Skin Scraping Multiple T. Faciei/ T.corporis -
57 19 Female Homemakers + Skin Scraping Multiple
EXtensive 
Dermatophytosis
+
58 20 Female Student - Skin Scraping Multiple
Extensive 
Dermatophytosis
+
59 40 Male Outdoor labourer + Skin Scraping Multiple
T.Incognito/ 
Extensive 
dermatophytosis
+
60 60 Female Homemakers - Skin Scraping Single T.pedis -
61 33 Female Homemakers - Skin Scraping Single T. Corporis + P T.mentagrophytes + + 0.5 0.5
62 18 Female Student - Skin Scraping Multiple
Extensive 
Dermatophytosis
+ P T.mentagrophytes + + 0.25 0.5
63 18 Male Student + Skin Scraping Multiple
Extensive 
Dermatophytosis
+ P T.mentagrophytes + + 8 4
64 34 Female Homemakers + Skin Scraping Multiple
T. 
Corporis/T.axillaris
+ P T.mentagrophytes + + 4 16
65 18 Male Student + Skin Scraping Multiple
T. Corporis/ 
T.glutealis
- P T.mentagrophytes + + 2 4
66 44 Female Homemakers - Skin Scraping Multiple
T. 
Corporis/T.axillaris
+ P T.mentagrophytes + + 16 2
67 60 Female Homemakers - Skin Scraping Multiple
T. Corporis/ 
T.axillaris
+ P T.rubrum 2 16
68 32 Female Homemakers - Skin Scraping Multiple
T.Incognito / 
Extensive 
dermatophytosis
+ P T.mentagrophytes + + 0.25 1
69 24 Female Homemakers + Skin Scraping Multiple
T.Incognito / 
Extensive 
dermatophytosis
+ P T.mentagrophytes + + 0.5 0.5
70 45 Female Homemakers + Skin Scraping Multiple
T.Incognito / 
Extensive 
dermatophytosis
- P T.rubrum 0.5 0.5
71 18 Female Student - Skin Scraping Multiple
EXtensive 
Dermatophytosis
+
72 32 Female Homemakers + Skin Scraping Multiple
Extensive 
Dermatophytosis
+ P T.tonsurans 0.5 1
S.No Age Sex Occupation
Family 
history
Ass. illness Sample     Lesion Clinical Diagnosis KOH Culture LPCB
Urea 
Hydrolysis 
test
Hair 
perforation 
test
Ketoconazole Fluconazole
73 31 Male office employee + Skin Scraping Multiple
Extensive 
Dermatophytosis
+ P T.rubrum 0.5 2
74 60 Female Homemakers + DM Skin Scraping Multiple
Extensive 
Dermatophytosis
+ P T.mentagrophytes + + 2 4
75 40 Female Homemakers - Skin Scraping Multiple
Extensive 
Dermatophytosis
+ P T.rubrum 16 8
76 40 Female Homemakers - Skin Scraping Single T. Corporis + P T.rubrum 1 4
77 46 Female Homemakers - Skin Scraping Multiple
Extensive 
Dermatophytosis
+ P T.rubrum 0.5 1
78 45 Female Homemakers + Skin Scraping Multiple
EXtensive 
Dermatophytosis
+ P T.rubrum 1 64
79 36 Female Homemakers - Raynaud's Skin Scraping Single T. Corporis +
80 24 Female Homemakers - Skin Scraping Multiple
EXtensive 
Dermatophytosis
+ P T.rubrum 4 16
81 34 Female Homemakers - Skin Scraping Multiple
Extensive 
Dermatophytosis
- P T.mentagrophytes + + 0.25 1
82 64 Female Homemakers - BA Skin Scraping Multiple
Extensive 
Dermatophytosis
+ P M.canis + 0.5 0.5
83 52 Female Homemakers - Skin Scraping Single T. Corporis + P T.rubrum 16 64
84 40 Female Homemakers - Skin Scraping Multiple T. Corporis/T.cruris -
85 18 Female Homemakers + Skin Scraping Multiple
EXtensive 
Dermatophytosis
+ P T.mentagrophytes + + 4 1
86 23 Female Homemakers - Skin Scraping Multiple
Extensive 
Dermatophytosis
+ P T.rubrum 0.25 0.5
87 18 Female Homemakers - Skin Scraping Single T. Corporis + P T.mentagrophytes + + 16 4
88 23 Female office employee - Skin Scraping Single T. Pedis + P T.mentagrophytes + + 4 0.5
89 40 Female Homemakers - Psoriasis Skin Scraping Single T. Corporis -
90 46 Female Homemakers - Skin Scraping Single T. Corporis - P T.rubrum 0.12 0.5
91 37 Female Homemakers - Skin Scraping Multiple
T. 
Corporis/T.axillaris
-
92 62 Male
out door 
labourer
- Skin Scraping Single T. Pedis +
93 30 Female Homemakers - Skin Scraping Single T. Corporis +
94 42 Male office employee - Skin Scraping Single T. Corporis -
95 53 Male Outdoor labourer + DM Skin Scraping Single T.corporis +
96 28 Female Homemakers + Skin Scraping Multiple
Extensive 
Dermatophytosis
+
97 32 Male Outdoor labourer + Skin Scraping Single T.corporis -
S.No Age Sex Occupation
Family 
history
Ass. illness Sample     Lesion Clinical Diagnosis KOH Culture LPCB
Urea 
Hydrolysis 
test
Hair 
perforation 
test
Ketoconazole Fluconazole
98 45 Female Homemakers - Skin Scraping Single T. Pedis +
99 32 Female Homemakers - Skin Scraping Single T.corporis +
100 46 Female Homemakers - Skin Scraping Multiple
Extensive 
Dermatophytosis
-
101 32 Female Homemakers + Skin Scraping Single T. Corporis +
102 40 Female Homemakers - Skin Scraping Multiple
Extensive 
Dermatophytosis
+
103 25 Male Student + Skin Scraping Single T.cruris - P T.rubrum 16 64
104 30 Male Outdoor labourer - Skin Scraping Multiple T.cruris/T.corporis -
105 65 Male Outdoor labourer - CLD Nail Clipping Single onychomycosis +
106 30 Female Homemakers - Skin Scraping Multiple
Extensive 
Dermatophytosis
+ P T.rubrum 16 64
107 43 Female Homemakers - Skin Scraping Single T.corporis -
108 53 male Outdoor labourer - Skin Scraping Single T.corporis +
109 47 Female Homemakers + Skin Scraping Single T.pedis +
110 38 Female Homemakers - Skin Scraping Single T.cruris +
111 42 Male Outdoor labourer - Skin Scraping Single T.corporis -
112 29 Female Homemakers - Skin Scraping Single T.cruris +
113 34 Female Homemakers + Skin Scraping Single T.corporis +
114 36 Male office employee + Skin Scraping Single T.cruris -
115 45 Female Homemakers - Skin Scraping Single T.corporis +
116 30 Female Homemakers + Skin Scraping Multiple
Extensive 
Dermatophytosis
+
117 35 Female Homemakers + Skin Scraping Multiple
Extensive 
Dermatophytosis
-
118 35 Male office employee - Skin Scraping Multiple
Extensive 
Dermatophytosis
+
119 42 Female Homemakers - Skin Scraping Multiple T.cruris/T.corporis -
120 44 Female Homemakers + Skin Scraping Single T.corporis - P T.rubrum 16 64
121 30 Female Homemakers + DM Skin Scraping Single T.corporis + P T.tonsurans 16 64
122 36 Female Homemakers - Skin Scraping Single T.corporis - P T.rubrum 0.12 1
123 40 Male Outdoor labourer - Skin Scraping Single T.corporis - P T.rubrum 1 0.5
S.No Age Sex Occupation
Family 
history
Ass. illness Sample     Lesion Clinical Diagnosis KOH Culture LPCB
Urea 
Hydrolysis 
test
Hair 
perforation 
test
Ketoconazole Fluconazole
124 40 Female Homemakers - Skin Scraping Single T.corporis + P E.floccosum 0.2 0.5
125 52 Female Homemakers - Skin Scraping Single T.corporis +
126 34 Male office employee - Skin Scraping Single T.corporis - P T.rubrum 16 64
127 30 Female Homemakers - Skin Scraping Multiple T.cruris/T.corporis -
128 29 Male office employee + Skin Scraping Single T.cruris + P T.mentagrophytes + + 1 2
129 38 Female Homemakers - Skin Scraping Multiple
Extensive 
Dermatophytosis
-
130 52 Male Outdoor labourer - Skin Scraping Single T.cruris + P T.mentagrophytes + + 0.06 0.5
131 43 Female Homemakers - Skin Scraping Single T.corporis -
132 51 Female Homemakers + Skin Scraping Single T.faciei + P T.mentagrophytes + + 0.5 1
133 32 Male office employee - Skin Scraping Single T.cruris -
134 28 Male office employee - Skin Scraping Multiple T.cruris/T.corporis -
135 46 Female Homemakers + Skin Scraping Single T.corporis -
136 38 Female Homemakers - Skin Scraping Multiple
Extensive 
Dermatophytosis
+ P T.mentagrophytes + + 1 4
137 34 Male Outdoor labourer - Skin Scraping Single T.faciei + P T.rubrum 0.12 2
138 19 Female Student - Skin Scraping Single T.pedis + P M.gypseum 16 64
139 27 Male office employee + Skin Scraping Multiple T.cruris/T.corporis -
140 42 Female Homemakers - Skin Scraping Single T.faciei -
141 38 Female Homemakers - Skin Scraping Single T.pedis -
142 25 Male Student - Skin Scraping Multiple T.cruris/T.corporis -
143 20 Female Student - Skin Scraping Single T.faciei -
144 22 Male Student + Skin Scraping Single T.corporis -
145 33 Female Homemakers + Skin Scraping Single T.pedis -
146 38 Male office employee - Skin Scraping Single T.corporis -
147 45 Female Homemakers + Skin Scraping Single T.corporis -
148 39 Male office employee - Skin Scraping Single T.cruris -
149 33 Female Homemakers - Skin Scraping Multiple T.cruris/T.corporis + P T.rubrum 8 64
150 42 Male Outdoor labourer + Skin Scraping Single T.corporis -
